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CHRONOLOGICAL SURVEY

The following site chronology is intended to serve as a general summary
and order of known activities at or concerning the site. It is a date-
by-date compilation of information obtained by reviewing correspondence,
reports, and documents pertinent to the site. This information has been
z;tracted from Remedial Action Master Plan prepared by CH2M Hill for

is site.

Date: 05/24/73
Key Word: Site Data
ﬁiscr1gtion: The Division of Water Pollution Control

issued Johns-Manville an operating permit
for its closed loop recycle system. This
system consisted of a series of settling
basins with no surface water dischared to
state waters.
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Date:

Key Wora:
Description:

Date:

Key word:

Description:

Date:

Key Word:
Description:

Date:

Key Word:
Description:

09/00/74

Sampling/Testing

The Illinois Institute of Technology
Research Institute (IITRI) report, "Char-
acterization and Control of Asbestos
Emissions from Open Sources" (Report
No. PB-238925), dated September 1974,
documents asbestos upwind and downwind
of the Johns-Manville site. The field
ambient air samples were collected on
December 8, 1973. The results were ana-
lyzed by both electron microscope and
optical microscope methods.

08/00/75

Site Data

The Division of Water Pollution Control,
IEPA, Maywood Office, performed an inspec-
tion of the Johns-Manville site in August
1975. Mr.-Joseph F. Petrilli, Division
of Land/Noise Pollution Control, IEPA,
found that a permit from the Division of
Water Pollution Control was not required
because there were no apparent discharges
to the state waters.

10/25/77

Site Data

Messrs. Wengrow and Petrilli, Division

of Land/Noise Pollution Control, IEPA,

performed an inspection of the Johns-

Manville site on October 25, 1977. They
found that the site was in violation of
the IEPA Act and Chapter 7 of the Illi-
nois Pollution Control Board Rules and

Regulations on Solid Waste.

11/09/77

Site Data

Mr. Joseph F. Petrilli, Division of Land/
Noise Pollution Ccntrol, informed Messrs.
Mutaw and Wikel, Johns-Manville, that a

permit would be reguired for disposal of
a special waste on Johns-Manville prop-

erty (asbestos and possibly ligquid dis-

charges). A
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Date:

Key Woird:
Description:

Date:

Key Word:
Qescr;ption:

Date:

Key Word:
Description:

Date:

Key Word:
Description:

02/23/78

Site Data

Ms. Jean I. Larsen, Illinois State Geo-
logical Survey, Northeastern 1Illinois
Office, provided Mr. Robert Wengrow,
Division of Land/Noise Pollution Control,

" IEPA, with information concerning the

hydrogeologic conditions at the Johns-
Manville site.

06/00/79

Site Data

Mr. Scott, Johns-Manville plant manager,
indicated at the January §, 1980, meeting
that the Transite pipe operation weas
discontinued in June 1979.

01/08/80

Site Data

Mr. Sudhir Desai and Ms. Mary Wang
Schroeder, IEPA, visited the Johns-
Manville site on January 8, 1980. They
observed the roofing paper-shingle, par-
ticle board, and insulation processes.
After observing the processes, Mr. Desai
indicated that he believed Johns-Manville
was in compliance with the Division of
Air Pollution Control regulations. At
the meeting, information was discussed
concerning plant operation.

12/09/81

Site Data

Mr. Kenneth P. Bechely and Ms. Mary Wang
Schroeder, IEPA, visited the Johns-
Manville site cn December 9, 1981. Mr.
Van Dyke, Johns-Manville safety and
health ccordinator, indicated that the
papermill operation has been discon-
tinued. At the meeting, information was
discussed concerning the landfilling
operation. At this inspection, the site
appeared to be in compliance with the
National Emission tandards for
Hazardous Air Pollutants (NESHRPS).
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Date:

xey Word:

Description:

Date:

Key Wora:
Description:

Date:

Key Word:
Description:

Date:

key Wora:
Description:

Date:

Key Wora:
Description:

01/13/82

Site Date

Mr. Kenneth P. Bechely, IEPA, indicated
to Mr. Donald Gimbel, IEPA, that the
Johns-Manville site may be required to
obtain a permit for its landfill.

04/28/82

FIT

Ecology and Environment, Inc., performed

a field investigation at the Johns-
Manville site. They collected airborne
asbestos samples at upwind, midsite, and
downwind locations. Their conclusion
was that the site appears to meet require-
ments for a positive air emission in the
HBazard Ranking System Model.

05/24/82

Sampling/Testing

EMS Laboratories, Inc., data summary
sheets for airborne asbestos samples
Al613 through Al618, collected on
April 28, 1982.

08/12/82

Site Data

Mr. Norm Niedergang, USEPA, calculated
the Bazard Ranking System (HRS) score
for the Johns-Manville site.

11/22/82

Site Data

Mr. Norm MNiedergang, USEPA, and Messrs.
Sudhir Desai and Brad Benning, IEPa,
visited the Johns-Manville site on No-
vember 22, 1982. The purpose of the
visit was to cbserve a potential Compre-
hensive Environmental Response, Compen-
sation, and lLiability Act cf 1980 (CERCLA)
candidate. Mr. Niedergang discussed the
results of the April 28, 1982, Fielé
Investigation Team (FIT) study, and he
recommended that a full field investiga-.
tion be conducted to include both air
and bulk soil sampling.
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Date: 12/03/82

Key Werd: Site Data
Description: Georgi A. Jones, Departrent of Human

Services, informed USEPA Region V that
*...due to less than op-imum sampling
and analytical technicues, the degree of
health risk from this site cannot be

- estimated with any certainty."™ He sug-
gested collecting additional data and
analyzing them by a different method.

pate: 12/30/82
Key Word: Site Data
Description: On December 30, 1982, Johns-Manville was

. listed on the National Priorities List,
47 Federal Register 5847€.

Date: 02/07/83
Kev Word: Site Data
Description: USEPA requested additional information

from the registered agent for Manville
Service Corporation pertaining to their
Waukegan, Illinois, facility.

Date: 02/28/83
—Kez Word: Site Data )
Description: Ms. Carolyn A. Lown, Schiff EHRardin &

Waite, provided Mr. Norm Niedergang,
USEPA, with a copy of the corments sub-
mitted to USEPA on behalf of Johns-
Manville Sales Corporation concerning
the proposed National Priorities List,
47 Federal Register 58476 (December 30,

1982).
Date: 04/07/83
Key Word: Site Data
Description: Ms. Carolyn A. Lown, Schiff Hardin &

Waite, provided Mr. Basil G. Constantelos,
USEPA, with a response to USEPA's letter
dated February 7, 1983, reguesting infor-
mation about the waste disposal practices
at the Johns-Manville facility in Wauke-
gan, Illinois. :
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Date:

Key Word:
Description:

Date:

Key Word:
Description:

Date:

Key Word:
Description:

Date:

Xey Word:
Pescription:

Date:

Key Word:
Description:

06/01/83

Sampling/Testing <

Mr. Kevin Pierard, Weston, Inc. (a con-
tractor for USEPA), conducted an -inspec-
tion of the disposal site on June 1,
1983. During the inspection, 39 photo-
graphs were taken and two water samples
were collected. The samples are in stor-
age and no analysis has been conducted.

06/20/83

Sampling/Testing

Johns-Manville submitted an independent
review of the air sampling for asbestos
conducted on April 28, 1982, by Ecology
and Environment, Inc.

06/21/83

Site Data

IEPA conducted a multimedia inspection
of the Johns-Manville site on June 21,
1983. Representatives were present from
the Division of lLand, Water, and Air
Pollution Control. Three surface water
samples were collected. The samples
will be analyzed for heavy metals. Re-
sults will be available in mid-August
1983.

07/13/83 .

Site Data _

On July 13, 1983, Mr. Sudhir Desai, IEPA,
visited the Johns-Manville site to ob-
serve the transport and disposal of as-
bestos wastes and to determine whether
Johns-Manville was in compliance with
NESHAPS.

07/19/83

Site Data .
Ms. Carolyn A. Lown, Schiff Bardin &
Waite, submitted informaticen to Mr.
James R. Schneider, CH2M HILL, that
updated certain material provided to
Mr. Basil G. Constantelos, USEPA,  on
April 7, 1983.
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Date:

Key Word:

Description:

Date:
Key Word:

Description:

, Date:

Key Word:

Description:

Date:

Key Word:

Description:

Date:
Key Word:

Description:

Date:

Key Word:
BEscrlgtion:

Date:
Key Word:

Description:

10/17/83

Ramp :
CH2M Hil1 prepared a Remedial Action Master
Plan (Ramp) for the site for USEPA describing
existing conditions and recommending remedial
investigations and feasibility study.

4/20/84

Water Balance Study
Johns-Manville Service Corporation completed
a process water balance study report.

6/14/84

Consent Order

Johns-Manville Sales Corporation and USEPA
signed a Consent Order to carry out

remedial investigations involving air, soil

and groundwater and prepare endangerment assess-
ment and feasibility study. This Consent Order
contains details of the scope of the remedial
activities along with their scheduled dates of
completion.

7/00/84

Work Plan
Work Plan for geotechnical and hydrologeolo-
gical investigations was submitted to USEPA.

8/22/84

Work Plan (Review Meeting)

Work Plan review meeting was held at site.
USEPA and I1linois EPA representatives were
present. Preliminary approval of work plan
was given to start field investigations.

9/10/84

Site Data (Soil and Groundwater)
Soil and groundwater investigations were
started following the approved work plan.

9/27/84
Site Data (Soil and Groundwater)
Soil and groundwater sampling at the site

was completed by Kumar Malhotra and
Associates (KMA), Inc.
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Date:

Key Word:
ﬁescrigtion:

Date:

Key Word:
EEscriEtion:

Date:
Key Word:

Description:

Date:

Key Word:

Description:

10/00/84

Revised Work Pian

Revised work plan incorporating changes due
to the review comments was submitted to
USEPA.

10/23/84 to 11/5/84

Site Data (Air)

Site air sampling was conducted by Ontarxo
Research Foundation.

1/11/85

Site Data (Executive Summary Review Meeting)
Preliminary results of soil, groundwater and
process water balances were discussed with
representatives of USEPA and I1linois EPA.

Also discussed was extension of the date of
submission of RI report to 3/4/85.

1/30/85
Site Data (Air)

Air sampling and analysis report was completed

by Ontario Research Foundation.

-A8-




APPENDIX B

WELL RECORDS OF THE WELLS
IN THE VICINITY OF THE SITE
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WRed rock", no samrle, rod
| shale 10 1010
' <Bolomite, gray, hard 30 1040
"Red rock", no sannle, red
shale . 10 1050
Lolomite, gray, no sample 80 1100
Shale, green, no sample S 1105
LColamite, firm, no sample 45 11E0
CANMBRIAN SYSTEN
St. Croixan series
Dresbach forination .
Sandstone, masdiuvm-fine, ;
light gray, dolomitic 15 1165 :
Sandstone, m2dium, white 90 1255
Eau Clalre member : ‘
Sandstone, fine, pink, dolgmitic;
shale, red ] 15 1270
Shale, green, flow increased 5 1275
Sandstone, fina, gray, .
doloritic, glauconitic 70 1345 ;
Sandstone, very fins, pink; !
dolomitic, 3lauconit1c, K
shale 15 . 11360
Sandstone, very fine, gray,
very dolomitic, glauconitic 40 1400
Sandstone, mediunm, gray, O
dolomitic 35 1435 '
Sandstone, fine, lignht gray, 1
slightly dolomitic 25 1460 .
Sandstone, fine, gray, . |
very dolomitic 15 1475
Sandstone, fine, gray, dolgmitic; !
shale, green 10 11485
Sandstone, fine, dark gray I
very dolomitic, zleuconitic 15 1500 .
Ssndstone, fine, light gray, _ '!
‘! dnlo~1 48 x5 185%5
counTy Laike 15-45il-122
Sample Set #726 . ’
(31231=20M~1-43) lLLINOIl OEOLOGICAL SURVEY, URBANA @t
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. ST e - 11 < .
TOWN . o.azuu:...:uc.\cmmb Mep Na.
coyrany Fergucon x 12 E,
~any Greisz-Ffleger emnnmd T 2 see
AUTHORITY _
sLEVATION OB88 45 Noj. i
COLLLCTOR DATE DRILLED 1919 | _ 15
CONFIDENTIAL ~
.ﬂ ——— . ————
wzr CCIRTY B0 / Nrwuﬁv.nr -.“-._n.-.:? -a.usa To.
4. llorth well-
Dritt 95 95
: Rock at 95!
' COUNTY 10.\“..an
B, South well
Drirt 100 100
Rock 6 100} 6
o~
©
¥ |
4 .
..M\ e . DO NOT RLETURN
.wo
r
zo m./(..lf.onum
Pﬂoﬂﬂ LAKE - Iadex No. 0815 ".II..I,
T+PRILL RECORD .. 15-45N-12E -
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City o0 ve N v oo County AN

N

Section _\S.%c.  ~ Twp.No NS N Range AR €

Location (in feet from section corner)_lbao'N, B2O'E | < sy o pn, — N \Nﬁ\\

Omerwwuthoﬁty_

Contractor. _Addresa

Date drilled ' _FElev. above sea level top of well se 5‘_

Depth S’ 2 ws @ 95’

Log A &t o-9s! S uAL975 N, 268 € of swoge
Were 'drill cuttings saved : Where filed <
Size hole If reduced, where and how much

Casing record

Distance to water when not pumping Distance to water is

feet after pumping at G. P. M. for. hours.
Reference point for above measurements

Type of pump D‘istance to cylinder.

Length of cylinder. Length of suction pipe below cylinder

Length stroke _Speed_

Hours used per day. Type of power ~
Rating of motor . Rating of pump in G. P. M

Can following be measured: (1) Static water level

(2) Pump.ing level (8) .Discharge

(4) Influence on other wells__

Temperature of water. Was water sample collected
Date_ Effect of water on meters, hot water
coils, ete.
Date of Analysis_ Analysis No
Recorder.
2807-22017 13 <> Date

-Bl14-
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APPENDIX C

WATER QUALITY DATA



STATE OF ILLINOIS

DLPARTMEINY OF

REGISTHATION AND EDUCAYTION
Drat agiutm, 1'n

DIAECTOR, SPRINGFIELD

ARD OF
\_ JTURAL KESOUMCKS
AND CONNERVATION
DTAN DARMINCRN
. CHNAIRMAN
BIOLOGY . . v . .4 THOMAS PAAK
ENGINEERING . . RODBIRT M. ANDERSEONMN
FORESTRY . . . . CHARLES £ OLMSTED
GEOLOOY . . . . . LAURENCK L. 8LOSS
SOUTHERN RLINOIS UNIVERNTY . . . .
ROGER £ BRYLER
UMNIVERSITY OF BLINOIS . . . . . . ., .
WILLIAM L. EVERITT

Sample of water collected March 26, 1973 from a well owned by Old City of
Waukegan Lakeshore Site Well in Lake County.
~4400'N of the SW corner of Section 15-T45N-R12E.

ng/1
Iron(total) Fe 3.1
Strontium Sr . 61
Sodium Na 117
Potassium K 20.6
Barium Ba <0.1
Cadmium Cd .00
Chromium Cr 3.0
Copper Cu .01
Lead Pb <,05
“Jithium Li .06
~fickel Ni <,05
2inc Zn .07
Turbidity 23
Color 0
Odor 0

ﬂﬂflindifa State Waten Su.nua%

WATER RESOURCES BUILDING L4

003 L SPRINGFIELD, CHAMPAION

MAIL: BPUNX 1)1, URBANA, ILINGIS 81001

*  Anga €ODBE 347
PHONE 323-2218

WILLIAM C. ACKERMANN, CHiEr

MINERAL ANALYSIS

Location of well:
Depth of well:

LABORATORY NO. 191547

me/1

.01
s.og
.53

.17

.0l

mg/l = milligrams per liter
me/l1 = milliequivalents per liter

mg/l x .0583 = grains per gallon

IMH/pcb

Phosphate(filt) PO,
' (unfilt) PO,
Nitrate NO 3
Chloride C1
Alkalinity (as CaCO3)
Hardness (as CaCO03)

Total Dissolved Minerals

April 20,

2300°E,

30 feet.

mg/1

0.0

0.0

1.1
135
412

630

1138

ILLINOIS STATE WATER SURVEY

Zf&ph,,&w&?” ,
Laurel M. Henley

Associate Chemist
217-333-0802

-Cl1-

1973

me/1

.02
3.81
8.24

12.60



S~/
2/s
August 6, 1932
BOILER WATER ANALYSIS
Sample of water collected July 19, 1932 by Mr. J.W. Harnly of the
Greiss Pfleger Tanning Company from a well, tap, located at the
north end of Sand Street, Waukegan, Illinois, Depth of well 1670¢,
LABORATORY NO. 71336

Determinations made Hypothetical Combinations

Pts.per Pts.per Grs.ped™”
million million gallon
Iron Fe L Sodium Nitrate NaNO, 0.9 <05
Manganese Mn 0. Sodium Chloride NaCl 62.5 3.64
Silica Si0g 8. Sodium Sulfate NagSO0, 148.L 8.66
Turbidity 0. Ammon'm Sulfate (NH,)gSO, 0.7 .0l
Calcium Ca 170.1 Magnes'm Sulfate MgS0, 132.0 7.70
Magnesium Mg 26.6 Calcium Sulfate CasS0, 246.5 14.38
Ammonium NH, 0.2 Calcium Carbonate CaCOy 244.0 1h.23
‘Sodium Na 73.0 Iron Oxide Fe o0y 0.6 .03
Sulfate SO, 380.6 Manganese Oxide MnO 0.0 +00
Nitrate NO, o.L4 Silica Si0g 8.0 L7
Chloride C1l 38.0 Total o &« ¢ ¢ ¢ ¢ o« o & BL3.6 9.20
Alkalinity as CaCO,4
Phenolphthalein O. _
Methyl Orange 2LL. -
Residue 898.

Total Hardness S3k.
SOFTENING REQUIREMENTS

Lime = 1,84 lbs. per 1,000 gals.
Soda Ash = 2.70 1lbs, per 1,000 gals,

STATE WATER SURVEY DIVISION

C.R.Breden,Chemist
CRB/CH/ jd



— e ——r . — - ———. Monitoring Sites for Groundwater- .
. ’- " and Surface Water Stages
NN S
\ P2 7:2~t';.1 Groundwater data “"“-::""‘
S: $-1 ) Depth cgalion
y SA Location Pirzometer t) Onyl)
G i LKE 46NJ 2E- ,
: ; — 11.6g P-1 ~15 58585
! 2ron-Benmom waTeR 11.8g P2 15  $87.5s
[P TREATMENT PLANT 102g P-3 10 588.3)
5)* SA 14.6a P4 15 58796
{ | 23.7h P-5 15 $88.06
i EXPLANAT [OM LA 15.3a . P6 12 $87.86
A sm;m:um GAGING 26.8b P-7 15 $87.0s
IT 27.1b P8 15 588.28
GAGING SITE . "
* 9 PlEdorETER _ 27.3b - P® S 58837
S = STAFF GAGE 27.3b P10 15 588.09
= MONTH T
" et TER | s 27.3b P-11 25 $88.11
1 SA = SeMtANwAL | 27.5a P12 10 59420
TR el ADsoRTH 0D 35.8h Recorder well 35 59425
{ e 35.8¢ P-13 17 $87.58
: SA n sa 34.1f P-14 15 586.74
; #1258 bt 34.3¢ P-15 12 586.36
ya- csAS-S 1" 342b P-16 15 589.60
i *WELL M
~ s‘ ‘: '.x‘ ’_13 LICE 45”1 25‘
fs-8580 1354 n : 2.8g P17 15 589.95
js5s7" 10.6h P18 15 58830
Pl |
N S — L.5A | .
] 'I 30 p-17 Surface water data R'{,',-:f,"“
i SA Swff ¢levasion®
H v Location _ goge {rnsl)
if LKE 46N12E-
;‘ 11.7d s1 $85.00
71— osm OF MDLES 1 15.3¢ S2 587 .41
N em 26.8h S-3 $85.50
. . 27.4b S4 $88.79
. 1
T e meramantaticn 27.4b S5 $89.15
344¢ $6 - 586.02
34.4c s7 §85.92
345¢ S8 $85.87
34.5¢ () $86.38
LKE 45N12E-
32b S-10 $86.43
®Reference point is 3.00-inch mark on gages and point of red
arrow at S-2

NOTE: All data were recorded weekly with the exceptioa of
the recorder well which was measured continuvously.
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Range of Water-Leve Fluctuations at Monitoring Sites

Date

214176
10/8775
10/8/75
1/28/76
10/8/75
10/8/75
2/4176
10/22/75
8/12/75
8712775
8712175
10/8/75

‘1I28I76}
214176

!

10/8/75

8712775
10/8/75
10/22775
1175775
10/8/75

214176

-

High
il/f‘th'
be' - - Fluctuation
suefse (ft) st Date )
133 583.67 4/9175 221
1.6% 585.46 4730/75 3.39
1 8o 586.05 3010776 357
475 582.76 6725775 1.76
2.3% 585.07 4730775 - -2.66
0.20 58691 NS5 243
2.30 584.30 6/18775 219
2.02 $85.06 3710776 2.30
0.81 386.71 1210775 2.84
0.88 586.61 3/4776 2.77
0.55 586.61 314176 2.77
2.38 $91.42 2726175 3.74
401 583.11 4/9/75 21)5
3712778

145  584.39 { n s} 2.28
080 $85.66 3/19/75 361
3.82 $85.28 319175 298
4.34 $85.11 3119775 296
222 585.18 3/19/75 307
894 583.56 4/47175 207

Table 3. Observed Maximum and Minimum Surface Water Stages

Low
Land Depth
surfoce below
Piezomerer datum  ssrface (ft)  mul
P-1 385.10 3.63 58146
P-2 $87.10 503 582.07
P-3 387.91 543 58248
P4 $87.51 651 581.00
P-5 587.41 5.00 58241
P-6 3$87.11 263 58148
P-7 586.60 449 58211
P-8 $87.08 432 58276
P $87.52 3.65 583.87
P10 $87.49 3.65 38384
P11 $87.16 3.32 358384
P12 593.80 6.12 387.68
P13 587.12 606 58106
P14 $85.84 3.73 58211
P15 584.86 2.81 38205
P16 $89.10 6.80 353230
P17 589.45 7.30 582.15
P18 587.40 529 38211
Recorder
well $92.50 3101 358149
Seaff Maximum
g8t =3l Daze
§1 $84.01 2126175
S2 58596 6/25/76
§3 $84.56 3/4/76
S4 587.77 2119775
] $87.20 3/4176
§6 585.68 2126775
$7 $85.68 2/26175
S8 $B5.63 2126775
S5 $85.66 2726775
$-10 585.68 3/19/75
®Estimated

-C4-

Mimimum

99783TEET

w
@
o
»
[ ]

Date

Sep-Oct 1975
12/17775

10/29/75

Jun 1975-Jan 1976
Jun 1975-Jan 1976
Jul-Nov 1975
Jul-Nov 1975
Aug-Oct 1975
Aug-Oct 1975
Feb-Mar 1976

Flucruasion

)

3.71
238

53°
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Fe Ca Mg Na K NO, CI SO, (ssCeCO,) (asCaCO,) minerals F)
January 1975
P-1 4.2 09 21 636 384 404 515 47
P-3 1.6 11 6 837 19 248 328 “.5
P4 4.6 0.7 47 1.6 29 280 379. 48
P-7 5.0 05 400 599 352 595 1076 46.5
P-8 22 0.5 170 660 304 200 691 4.5
P9 17 0.6 50 1335 268 334 532 39
P-10 28 05 160 994 250 340 680 425
P11 1.5 08 49 1296 162 274 423 - 405
P12 4.3 06 92 354 460 496 649 43
P13 7.3 04 125 383 244 340 484 49
P-14 1.8 03 56 337 294 -258 440 44
P-16 16 05 3 171 244 250 282 46.5
P17 0.1 06 6 335 214 252 281 46
P-18 6.7 748 269 239 46 18 28 12 336 298 408 425
Well 49 864 337 196 18 14 35 239 334 354 446 48
Lake Michigan Tributary
Bluff 13 784 361 260 18 193 43 973 230 344 478 32
S-1 72 834 325 62 18 16 3 821 274 344 412
Kellogg Ravine
Bluff 0.7 87.2 351 352 27 267 65 1066 224 362 532 3z
Beach 12 832 342 351 20 224 64 831 232 348 514 345
Bull Creek
Bluff ©O4 936 439 913 25 2.7 133 1397 280 414 688
53 29 984 361 368 43 20 59 666 328 394 547 35
$10 06 544 342 252 36 12 33 467 240 276 373
Lake 05 372 109 S6 12 15 8 239 104 138 164 34
February 1975 '
Pl 52 05 20 590 388 408 523 46
P4 52 07 60 29 284 282 404 47
P-7 5.7 0.5 410 533 348 $26 1058 43
P-10 1.6 04 59 887 236 272 458 40
P13 . 94 05 150 348 226 344 499 49
P-18 9.3 11 50 76 420 376 521 43
Well 22 035 29 298 332 350 433
§-10 05 800 347 393 47 62 60 1084 224 342 491 32
Lake 03 384 112 6.7 16 15 10 251 108 142 175 46
March 1975
P-1 11 102 400 147 27 05 20 s88 388 420 499 49
P4 7 672 210 470 84 06 66 9.1 272 254 395 49
P6 23 664 230 480 32 11 92 31 244 260 415 45
P-7 4.6 110 473 1700 4.6 04 330 61.7 336 470 949 45
P10 0.2 688 366 303 21 00 54 854 242 322 474 43
P-13 75 928 361 726 48 04 180 393 244 380 604 49
P-15 04 430 268 212 21 03 25 160 220 220 301 45
P18 15 133 439 435 S 1.7 80 1919 1308 s12 729 49
Well 04 856 376 131 15 06 28 407 324 368 445 - 850
$-10 09 272 112 219 27 11 34 348 78 114 196 46
Lake 04 376 117 1.3 1.3 14 13 224 114 142 .- 166 53

Monthly Analyses of Water Samples
{Chemical constituents in milligrams per Iiter)

Total
Alkalinity  Hardness  dissolved  Temperatur,

(Comtinued on next page)
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{Continued)
{Chemical constituents in milligrams per |::er)

Total
Alkalini:,  Hardness dissolved  Temperasure

Fe Ca Mg Na K NO, d S0, (asCaCU,) (a5CaCO,) minerals F)
April 1975
P-1 1.5 1040 415 154 27 06 19 543 384 430 508 53
P4 48 736 264 5316 92 06 79 309 276 292 473 50
P-6 23 568 186 447 28 10 45 10 250 218 354 49
P-7 14 944 458 168 39 01 280 525 336 424 2898 $2
pP-10 05 71.2 356 378 19 01 51 761 260 324 463 52
P-13 14 784 322 74.7 45 1.1 146 38.7 256 328 550 53
P15 26 488 268 228 20 05 25 144 230 232 312 52
P-18 14 992 351 3%.1 38 18 53 998 300 392 542 47
Well 03 928 371 130 16 03 29 471 328 igs 463 54
S-10 14 696 308 268 24 14 42 817 202 300 416 36
) Lake 03 376 112 65 13 13 11 232 114 140 160 48
May 1975
P-1 14 992 424 1622 29 05 19 475 384 422 492 54
P4 71 816 264 650 108 07 98 574 268 312 539 52
P-6 26 616 210 403 32 11 s2 7.6 244 240 373 57
P-7 23 864 424 147 36 02 235 485 338 3%0 812 56
P-10 0.2 640 415 393 16 05 61 786 254 330 456 53
P-13 98 784 337 742 39 02 138 391 266 334 569 54
P-15 5.7 704 259 234 18 05 25 80 296 282 365 54
P-18 9.2 800 293 312 36 08 44 722 254 320 448 52
Well 04 912 390 132 14 03 34 453 332 388 462 54
$-10 08 720 342 250 21 25 40 551 266 320 424 73
Lake 01 360 10.7 54 1.2 09 10 226 112 134 166 46
- June 1975
P-1 1.1 928 429 166 27 03 19 407 378 408 453 61
P4 35 768 244 582 86 02 B2 469 264 292 491 58
P-6 06 464 16.1 280 29 06 72 11.r 154 182 305 65
P-7 1.6 760 371 124 35 02 165 401 372 342 684 60
P-10 02 664 342 550 17 02 79 959 214 306 494 64
P-13 26 736 313 725 40 01 1315 37.2 264 312 509 61
P-15 40 696 244 224 25 04 23 173 270 274 336 63
P-18 65 736 254 284 32 06 35 426 258 288 389 56
Well 0.7 912 376 149 16 02 34 450 320 382 430 60
$-10 0.7 640 298 1386 28 07 36 669 242 282 406 78
Lake 00 348 114 47 11 19 9 237 106 134 148 50
July 1975
P-1 50 832 454 178 28 05 18 344 368 394 445 64
P-3 22 816 303 84 20 06 16 1024 212 328 401 67
P4 25 736 278 6635 120 04 91 510 268 298 514 66
P-6 09 512 20.6 482 30 05 83 173 180 212 361 68
P-7 1.3 640 303 830 3.1 0.5 105 265 296 2843 518 66
P-8 1.5 768 27.8 206 49 0.3 285 708 298 306 891 67
P-9 13 816 274 689 24 02 43 858 324 316 541 69
P-10 03 496 350 61.6 19 05 85 1010 196 268 T 472 66
P-11 0.3 328 433 482 30 04 54 914 192 260 424 70
P-12 29 915 437 498 25 0.7 115 479 324 408 567 67
P-13 08 584 322 674 4.1 03 100 261 256 278 472 65
P-14 10 544 240 384 23 04 13 241 274 234 328 & 68

(Continued on next page)
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{Continued)
{Chemical constituants in milligrams per liter)
Totaf
Alkalinity  MHardwess dissolved  Temperature
Fe G Mg Na K NO, CI 50, (ssCaCO,) (s3CaCO,) minerals F)
P-15 2.7 656 269 224 25 07 23 265 268 274 356 67
P-16 15 560 230 15 09 03 0 156 220 234 247 62
P17 02 184 268 14 06 00 2 249 126 152 161 63
P18 19 548 198 258 31 08 27 218 212 218 304 - 64
Well 57 880 356 17.7 16 06 36 300 340 366 446 - 61
Lake Michigan Tributary
Bluff 21 704 332 164 26 19 19 747 238 312 394 3
$1 24 536 317 86 19 20 3 222 244 264 292 . 83
Kellogg Ravine
Bluff 34 480 204 163 36 12 23 247 180 204 277 78
Beach 36 632 269 199 28 0.7 31 457 220 268 352 81
Bull Creek .
Bluff 1.8 864. 381 288 43 07 41 485 320 372 472 . 77
3 12 768 400 305 183 1.7 36 206 394 356 475 77
S-10 04 456 287 200 13 15 25 344 200 232 313 82
Lake 03 360 112 53 13 20 9 241 110 136 160 64
August 1975
P-1 09 752 424 183 30 0S5 17 317 344 362 423 67
P4 24 736 254 695 132 08 92 522 256 288 498 61.5
P65 05 408 238 766 44 08 9 183 202 200 397 69
P-7 04 528 311 835 32 06 120 193 260 260 493 66.5
P-10 02 432 342 5§71 16 08 76 889 176 248 425 69
P-13 02 368 340 672 44 06 98 156 236 232 429 69
P-15 37 784 332 232 24 09 22 329 320 332 419 69
P-18 45 600 230 232 28 13 40 91 232 244 321 68
Well 20 808 376 16.2 16 08 35 344 316 356 430 65
$-10 10 400 253 158 08 14 24 306 188 204 288 775
Lake 0.3 360 102 48 10 12 8 214 100 132 153 61
Scptember 1975
Pl 095 688 468 172 33 12 18 358 348 364 424 64
P4 23 664 278 656 137 11 91 516 264 280 499 62
P6 05 258 424 77.1 38 14 100 191 224 = 212 427
P-7 0S5 480 331 880 37 10 138 251 236 256 491 64
P-10 02 408 345 3522 19 08 70 954 168 244 417 66
P13 02 360 326 720 50 04 92 206 228 224 411 67
P-15 37 728 31.7 213 24 08 18 426 296 312 39 67
P-18 88 768 264 269 30 16 40 3.1 300 300 396 62
Well 02 720 351 173 06 04 34 383 284 324 399 63
$-10 0.2 400 243 168 12 16 20 31.7 168 200 258 63
Lake 03 352 117 64 13 21 9 241 112 136 173 52
October 1975 .
P-1 08 784 420 172 33 04 16 3811 348 368 424 62
P4 27 664 287 651 145 038 88 531 256 284 509 59
P6 0.6 492 270 789 36 09 102 146 250 234 &%) 63
P-7 05 504 336 963 38 03 177 237 28 264 360 6+
P10 Tr. 392 355 483 16 02 65 928 168 244 413 63"
P-13 02 380 238 706 52 0.3 102 243 236 234 434 66
P-15 05 524 319 215 24 05 19 218 272 262 343 65

P-18 11 864 302 284 31 12 4 41 356 340 456 62
. {Continued on next poge)
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{Continuet!)
{Chemical constituents in milliyramns ;=r liter})

Alealinity  Hardmess J.I:ﬂu Temperature
Fe Ca Aty Na K No, d SO, (a5 (5(U,) (asCaCO,)  minerals F)
Well 18 764 3348 1813 1.3 04 39 191 312 334 412 62
S-10 0.2 384 272 149 1.1 05 24 36 176 208 274 60
Lake 01 344 112 62 14 16 9 228 112 132 157 56
November 1975
P-1 02 696 434 162 33 06 16 436 324 356 395 51
P4 31 744 274 651 136 08 92 541 263 298 492 52
P-6 25 628 261 720 29 15 104 27 270 264 442 49
P-7 0.7 53.6 35.1 107 42 03 200 241 202 278 574 54
P-10 0.2 43.2 360 475 1.9 04 64 940 166 256 394 s3
P-13 04 440 306 712 49 06 94 265 226 236 418 52
‘ P-15 14 408 345 251 28 07 17 204 254 234 316 52
P-18 92 904 31.7 282 35 1.7 136 10 372 356 445 52
Well 0.1 660 349 19.2 18 09 33 181 284 308 357 52
—_ S-10 0.2 488 33.6 238 27 10 33 599 200 260 345 34
Lake 09 376 107 6.5 1.2 25 10 204 110 138 180 44
December 1975
P-1 0.3 680 444 164 29 04 18 560 318 352 428 50
P4 21 776 293 628 127 03 98 623 272 314 536 50
P-6 43 600 249 725 22 09 100 35 278 252 468 45
pP-7 0.6 72.8 31.7 128 39 02 220 269 274 312 685 50
P-10 10 616 366 49.1 1.8 03 73 961 228 304 485 46
P-13 0.1 572 294 583 45 05 84 282 252 264 419 51
P-15 24 528 376 245 24 06 19 430 276 286 352 34
P-18 12 912 300 284 30 16 36 00 384 351 445 49
Well 14 744 31.7 183 15 05 23 9.1 326 316 367 52
s-10 1.7 592 298 1336 32 33 54 872 182 270 392 33
- Lake 05 388 105 58 16 63 11 253 112 140 204 50
January 1976
P-1 20 696 444 28.1 29 05 36 543 318 356 453 44
) P4 22 760 303 656 111 0.6 92 473 300 314 534 47
— P-6 39 624 259 733 24 15 94 29 286 262 466 40
P-7 20 560 254 993 34 04 122 201 280 244 511 45
P-10 08 728 463 102 2.1 04 205 889 232 372 674 . 44
P-13 11 548 242 55.8 36 04 75 261 230 236 389 49
P-15 39 492 353 268 23 07 19 292 272 268 346 44
P-18 12 920 32.7 284 28 16 36 1.6 382 364 466 43
Well 04 760 332 145 14 05 17 21.2 316 326 374 47
Lake 02 376 112 68 12 20 10 224 116 140 166 39
February 1976
P-1 2.7 672 449 171 33 05 17 572 314 352 423 4]
P4 20 744 308 691 107 08 98 41.6 290 312 523 48
P6 42 624 254 723 28 16 96 16 276 260 462 44
P-7 05 440 2034 866 3.7 1.2 76 136 260 194 437 46
P-10 12 784 458 116 30 06 205 957 252 g4 . 723 43
P-13 12 55.2 230 6038 40 Y6 78 276 228 232 408 48
P-15 19 476 392 283 28 10 21 39s 272 280 368 .. 45
P-18 11 920 327 293 34 1.2 37 1.2 380 364 475 46
Well 18 784 347 111 18 04 17 325 312 338 382 50

(Concbided on next page)

- -(9-



{Concluded)
{Chemical constituents in milligrams per liter)
Towal .
Alkalinity  Hardness dissolved  Temperature
Fe Ca Mg No K NO, C SO, (13CaC0,) (asCaCO,) minersls F)
Bull Creek
Bluff 21 632 288 526 27 153 93 928 166 276 469 41
S-3 1.7 568 220 268 35 39 43 344 192 232 349 36
$-10 06 544 254 538 34 S7 84 741 158 240 403 38
lake 0.3 388 124 66 14 20 10 234 124 148 165 T 42
March 1976
| 5 21 680 444 193 33 06 18 60.7 310 352 441 52
P4 38 736 293 677 91 06 102 319 288 304 521 S1
P6 21 360 151 109 29 16 85 1.6 272 152 440 48
P-7 1.7 540 223 77.7 40 04 88 179 260 226 435 54
P-10 26 708 315 650 20 06 100 1282 184 306 537 50
P-13 03 476 236 594 39 04 81 251 212 216 387 50
P-15 2.1 540 383 266 2.7 08 22 485 272 292 380 53
P-18 13 976 342 288 30 11 41 134 384 384 480 49
Well 15 824 342 10.7 14 05 32 333 298 346 416 51
Bull Creek
Bluff 14 812 383 331 20 43 52 1267 232 360 507 52
S-3 13 820 333 434 75 78 71 533 278 342 494 49
S$-10 09 740 344 327 26 15 52 1020 222 326 465 53
Lake 03 360 108 6.7 1.3 23 10 239 114 134 166 49
April 1976
P-l 29 676 446 16.1 32 13 17 555 1310 352 421 51
P4 41 796 295 714 88 11 112 251 310 320 535 48
P-4 31 528 215 76.1 28 13 94 23 268 220 443 50
P-7 12 520 240 769 38 0.7 88 163 262 228 432 49
P-10 19 568 254 388 25 04 48 885 176 246 387 48
P-13 04 448 238 58.7 39 00 8 216 210 210 369 50
P-15 SO 632 449 261 27 11 23 669 306 342 443 $1
P-18 14 1032 38.1 286 31 14 39 88 416 414 505 49
Well 31 816 347 120 16 04 33 304 296 346 408 49
Bull Creek
Bluff 7.7 844 393 312 19 60 47 115 250 372 503 51
S-3 12 808 342 431 69 71 71 518 282 342 483 $6
S-10 06 672 308 284 27 21 43 884 202 294 401 56
Lake 06 3%2 12 92 15 38 13 280 12 144 189 46

-C10-



APPENDIX D

ESTIMATED SOLID WASTE QUANTITIES



Table D -1

SOLID WASTES GENERATED BEFORE AFRIL 1973
JOHNS-MANVILLE
WAUKEGAN, ILLINOIS

Estimated
Annual Percent
Product Quantity Asbestos Status
Auto and industrial
lining 130,000 1b £5% Discontinued 4/30/73
Brake blocks 315,000 1b €5 Discontinued 2/1/73
No. 6401 brake blocks 16,000 1b 39 Discontinued 2/1/73
1257 tan brake blocks 89,000 1lb 65 Discontinued 2/1/73
Friction materials
sludge 32,000 1b 60 Discontinued 5/1/73
#60 Service sheet 838,000 1b 80 Cut gasket discon-
tinued 12/15/72;
reject sheet sold
at discount to gas-
ket cutters
#61 Service sheet 200,000 1b 80 Cut gasket discon-~-
tinued 12/15/72;
reject sheet sold
at discount to gas-
ket cutters
Disc brakes Included in
F.M. sludge 60 Discontinued 4/30/73
Steel back clutch
facings 10,000 1b 60 pPiscontinued 2/1/73
Transite pipe 5,800,000 b
or 2,900 tons 15 Recycled

Source: Ramp

-D1-



Table D-2

SOLID WASTES DISPOSED OF AS OF APRIL 1973
JOHNS~MANVILLE
WAUKEGAN, ILLINOIS

. Estimated
Annual Percent
Product Quantity Asbestos Status
Millboard 25,000 1b 80% No sheet material
Flexboard and
Transitop 2,250,000 1b 22 Trim, scrap, and dust
Saturating felt 5,472,000 1b or S0 No use found
2,736 tons
Asphalt roll 13,344,000 1b or 17 1/3 asbestos felt
roofing 6,672 tons 2/3 organic felt
Transite pipe 8,748,000 1b or 15 Excess of recycle

4,373 tons dry

§72,000 1b or 15 Wet end collector
286 tons wet

Source: Ramp

-D2-



Table -3

HAZARDOUS WASTES GENERATED AND DISPOSED OF ONSITE
BEFORE AUGUST 18, 1980
JOHNS-MANVILLE
WAUKEGAN, ILLINOIS

Substance Monthly Quantity
Raw asbestos® 750 1b
Chromium 14 b
Lead 4
Xylene 300 b
Thiram 1 1b plus 8 inner liners

8Raw asbestos is non-incorporated fibers.

Source: Ramp

-D3-



Table D-4

BAZARDOUS WASTES DISPOSED OF IN AN ENCAPSULATED FOPM
BEFORE AUGUST 18, 1980
JOHNS-MANVILLE
WAUKEGAN, ILLINOIS

Monthly

Quantity
Substance (1b}
Asbestos 14,190
Chromium 3,077
Lead 298
Thiram 136

Source: Ramp

-D4-



APPENDIX E

SOIL BORING LOGS DATA SHEETS

SOIL BORING AND MONITORING WELL LOCATION COORDINATES



o ENGINEERS « CONSULTANTS « PLANNERS » i

KUMAR MALHOTRA &ASSOCIATES.U\‘C“‘
3000 Easr Sedt Line N.E. R
Grand Rapds, Michigan 49505

Yelephone (616} 361-5092

Johns-Manville

PROJECT NO. 594-3224
Sept 11, 1984 (1:47-5;30pn)

CLIENT

paTE [Time_

PERMIT NO.

PRCUE:TJohns-Manville, Waukegan, I1l. BORING LOCATION
See Ma T~ Grid: 8,103.645 North
LOCATION e "ap \(,P J-2) 11, 407.718 East
1
EQUIPMENT CME 45 6" HS augers .
vecHniciany Larry Austin & Herman Delano
BORING NO. 1
surFace eLev __613.0
:Pngaaamﬁn4Cement & Bentonite
NO. BLOWS LAST 12"
NO. BLOWS 3¢ €"
BORING
" DEPTH NO. BLOWS 2nd 6"
(Ft.) NO. BLOWS Ist &"
FROM| TO DEPTH OF TEST
0 9.0 Sludge, fiber h.5 1 1§ 2
9.0 |26.5] Sludge, fiber, moist . B, Of=—| 1 ;| 1
26.5130.5] Sand, black tar like with some stones and V. 5l=—] 1 |—] 1
service board b o O]e— | 1 1
7'5 - 1 —— 1
p-Of=—{ 1| 1]
T b1 obe | 1 ] ]
TR el I B
9. -—— 1 ——1 1
b1, f=—| 2 |~ 2
bL.§ pyYshep
b6.f 6110 N4 R4
29.0 5 2 2 4
GROUNDWATER: WELL DATA: 31.5 =—1 —= 1
ENCOUNTERED AT FYT CASING USED: TYPE
AFTER COMPLETION FT DIAMETER
AFTER HRS FT. LENGTH
25,66
BORING CAVE IN FT SCREEN LENGTH
& SLOT SIZE
-E1- HT ABOVE GROUND

SOIL BORING/WELL LOG DATA SHEET



® ENGINEERS » CONSULTANTS = PLANNERS »

KUMAR MALHOTRA B8 ASSOCIATES, INC.

3000 East Bedr Lng NE.
Grang Rap.dis, Michugan 49505
Yelephone (616) 361 -5092

Johns-Manville, Waukegan, I11

PROJECT
LocaToN _ _See Map

]
EQUIPM CMa 45 6" HS augers

Larry Austin & Herman Delano

TECHNICLAN
BORING NO. 2
SuURFACE E1ev _ 615.2"

Cement & Bentonite

_— T T 7 S

CLIENT Johkns-Manville

y:»raouer:r NO. S94-3224

Sept 12, 1984(9:30-11:2(

paTte [Time

PERMIT NO.

BORING LOCATION

Grid: 8,102.959 North

12,059.802 East

HOLE PLUGGED WITH -
NO. BLOWS LAST 12"
NO. BLOWS 3rg 6" 1
) %?—';??& NO. BLOWS 2nd 6" . !
NO. BLOWS ist &"
FRoOm| TO DEPTH OF TEST
0 16.5] Sludge. ot1 12 11 3.
16.5 19.0 | Sand, fine,shingle sand,moiét _ 1.5 1 12 42 '
19.0 [26.5 | Sludge, moist L.d—l2 |~ :
26.5 |28.0 | Sludge with 2" layer of shingle sand b1 {—
28.0 [31.5 | Sludge 9.4=~—}2 |—=2
31.5 34.0 | Sludge, marl, sand, layered 11,6~} 11-—~hw
34.0 35.5°] Sand & gravel layers, black 4/,.0-'--- 1 1|1
16.5 2[4 2 |
N 19 ja |1 —|1
1801 {1 14 2
24 |=— 12 |~ 2
6.6 719 19l 8"
29 |7 19 higiea!
31.5 6 2 2 4
GROUNDWATER: WELL DATA: ' 3/ 6 20 L2 2
ENCOUNTERED AT FT CASING USED: TYPE 2
AFTER COMPLETION FT DWMETER .
AFTER HRS FT. LENGTH
BORING CAVE IN 27,16 FT SCREEN LENGTH
-E2-

SOTL BORING/WELL LOG

HT ABOVE GROUND —
DATA SHEET



® ENGINEERS ¢ CONSAL.TANTS » PLANNERS o

KUVIAR MALHOTRA &8ASSOCIATES INC

3000 East Bedt Linge N E.
Grand Rap-ts, Michigan 49505
Tetephone 1616) 361.5092

- : ! 1
. Johns-Manville, Waukegon, I1l

Locanon _Sege Map

n
EouipmeEnT _CTE 43 6" HS augers
TECHNICIAN Larry Austin & Herman Delano
BORING NO. 3
589.4!

) ~ IRFACE ELEV

PLUGGED WITH Cement & Bentonite

—ta— v -—

CLIENT Johns-Manville

PROJECT NO. 594-3224

paTe /110e Sept 17.1984(8:30-11:05am)

PERMIT NO.

BORING LOCATION

Griz: 7,522.115 North

12,110,323 East

NO. BLOWS LAST 12"

NO. BLOWS 3rd 6"

’ BD%’:"THW NO. BLOWS 2nd &" S B
(Ft) NO. BLOWS 1st 6"
FROM]| TO DEPTH OF TEST
0 2.5 Road gravel, cinders 014 {8 (10118
2.5 {5.0 | sand, fine to med., black, waterbearing . LY 4§17 8 |1
5.0 9.0 -Sand, fine to med., tan, waterbearineg 9 P7 t25124 {49
9.0 {14.0| Sand fine to med, & gravel, fine to med., 1415 |8 |16 {24
. waterbearing

4
=

o
*

o

37.0

Sand, fine to med., waterbesring r

37.d 39.4 Sand, fine to very fine,

silty, waterbearing

39.§ 0.3 Clay, orc,

stone, gray

GCROUNDWAT ER:
ENCOUNTERED AT T
AFTER COMPLETION FT
AFTER HRS FT.
1.5

BORING CAVE IN FT

-E3-

WELL DATA:
CASING USED: TYPE

DIAMETER

LENGTMH

SCREEN LENGTH
8 SLOT SIZE

HT ABOVE GROUND

SOIL BORIN-/WELL LOG DATA SHEET



. —_— = K f—_—— = o

- X /s ' JONNS-mal
m CLIENT nanviile )
. o Y

® ENGINEERS » CONSULTANTS » PLANNERS « PROJELCT NO. 891"3224
KUMAR MALHOTRA B ASSOCIATES, INC pate [Time SePt 12, 1984(1:30-4:30 ol
X000 East Beli Line N E.
Grand Rap.tis. Michigan 49505 PERMIT NO.
Telephone (616} 361.5092 -
pRouECT . Johns-Manville, Waukegan, I11 BORING LOCATION 7
Locanon _oce Map Grid: 8,027.120 North
CME 45 6" HS 12,825.040 East
EQUIPMENT augers .

TECHNICIan Larry Austin & Herman Delano

BORING NO. 4

SURFACE ELEV. _295.2"

WITH Cement & Bentonite ‘ -
NO. BLOWS LAST 12" -
NO. BLOWS 3rd 6
BORING —
) ( th)pm NO. BLOWS 2nd 6
r ‘ ) NO. BLOWS Ist 6"
FROM| TO ' DEPTH OF TEST
0 9.0 } Sludge, brich, concrete (6.5-9.0 moist) O 418 |8 J16!
9.0}13.0] wood R 1.42 L1 !
13.0{15.5| Sand, fine, black, waterbearing L3111 12 {3
6.5 1 _
2.a 25167127111
11592 68{17¢ .2
1416 |4 |3y -
GROUNDWATER: WELL DATA:
ENCOUNTERED AT FT CASING USED: TYPE
AFTER COMPLETION FT DtAM?ER —_—
AFTER HRS FT LENGTH
} 8.0
: CREEN LENGTH
BORING CAVE IN FT S‘. Aoy
-E4- HT ABOVE GROUND —

SOIL BORING/WELL LOG DATA SHEET



. - {; CLIENT U v iedead TIIGAME Y oo

o ENGINEERS « CONSULTANTS « PLANNERS » : PROJELCT NO. S94- 3224
KUMAR MALHOTRA & ASSOCIATES, ING paTe /Tinme Sept 17,1984(2:00-3:15pm)
3000 East Beht Ling N E. '
Grand Raputs, Michgan 49505 PERMIT NO.
Telephone 1616) 361-5092
prouecT Johns-Manville, Waukegan, 111 BORING LOCATION
S .
LOCATION ee Map Grid: 8,766.143 North
n 13,313.880 East
eoupment _CME 45 6" HS augers 8
TecHNniclan  Larry Aucstin & Herman Delano
BORING NO. 2
SURFACE ELEV °87.2"
. LE PLLJGGED WITH Bentonite
~ NO. BLOWS LAST 12"
NO. BLOWS 3rd 6"
) BORW'S'& ' NO. BLOWS 2nd 6"
(FEF : -
] NO. BLOWS 1Ist &
FROM| TO ' DEPTH OF TEST
0 1.5| Sand, fine, beach O 1131619
1.5 | 3.0| Sand, fine, beach, cobbls & gravel = . L V4 7,4 11

3.0 12.d.Sand, fine, beach, cobbles & gravel, waterbearirt

12.0}13.0} Sand, fine to med., occ stone, waterbearing
13.94 15.q Sand, fine to med.& gravel, fine to med.,cobbles

waterbearing ’ 1

WHB.O 30.0} Sand, fine to med., gravelly, fine, waterbearing
30.0(38.5| Sand, fire to very fine
38.5140.0} Clay, gray, occ. fine stone

GROUNDWATER: WELL DATA:
ENCOUNTERED AT FT CASING USED: TYPE
AFTER COMPLETION FT DIAMETER
AFTER HRS FT LENGTH
BORING CAVE IN 1.5 FT SCREEN LENGTH

6 SLOT SIZE

-ES- HT ABOVE GROUND
SOIL BORING/WELL LOG DATA SHEET



Y W r—— =

® ENGINEERS « CONSULTANTS « PLANNERS o

KUMAR MALHOTRA & ASSOCIATES, INC.
000 Easy Bedi Line N E,

Grand Rap.ds, Michegan 49505

Teiephone 1616 361-5092

PROJECT Johns-Manville, Waukegan, I11

Locanon __See Map

)]
ecupment CHE 45 6" HS augers

Larry Austin & Ferman Delsno

BORING NO. 6
613.0!

TECHNICIAN

SURFACE ELEV.

HOLE PLUGGED WITH Cement & Bentonite

CLIENTJ ohns-*anville

provecT no 52423224
pate /Timg €Pt 13, 1984(3:00-4:30p )

PERMIT NO.

BORING LOCATION

Grid: 9,144.640 North
10,696.141 East

A

NO. BLOWS LAST 12"
NO. BLOWS 3rg 6"
’ %’o’;‘%f NO. BLOWS 2nd 6" S I
( E) NO. BLOWS 1st 6"
FROM| TO DEFPTH OF TEST
0 2.0 Ash, shingles, brick, stones 0§13 11511412
2.0 (9.0 Cinders & shingles layers .- __ “’15 3 |7 ¢4 | )
9.0 [|10.5| Wood & voids, water L2 |2 216
10.514.0| Sludge, gray & reddish layers p.5S|~—| 1| -~ _
14.0 §19.0 | Cinders & sludge, layered Hobol 214
19.0 |24.0 | Sludge, water (very little scil retention in soo@n) c
24.0|25.5) Sand, fine, color lightening with depth from 11 .p = 1——{‘
black to tan the f1d—]5"5
- |h6.b 23 37 14 4
91 |13 Ve
2L —=, C
2s {1 ] 3folk:
GROUNDWATER: WELL DATA:
ENCOUNTERED AT 7.8 FT CASING USED: TYPE
AFTER COMPLETION FT DIAMETER o —
AFTER HRS FT. LENGTH .
8.0 FT EEN LENGTH
BORING CAVE IN aCSRL.DT TS E
.- -E6- HT ABOVE GROUND— . .

SOIL BORING/WELL LOG DATA SHEET




R

o ENGINEERS « CONSULTANTS » PLANNERS »

KUVIAR MALHOTRA & ASSOCIATES INC.

Y003 East Bedt Line N €.
Grand Rapeds, Michwgan 49505
Yelephone 1616) 361-5092

PROJECT Johns-Manville, Waukegan, I11

Locanon _See Map
CME L5 6" HS augers

EQUIPMENT
TECHNICIAN L&I‘I‘y Austin & Herman Delano
7
BORING NO.
615.6"

“RURFACE ELEV.

NioLE PLuGeEDWITH__Cement & Bentonite

- —a— 1 —

CLIENT Johns-Manville

PROJECT NO. $94-3224

pate /Time Sept 14,1984(8:30-11:00ar)

PERMIT NO.

BORING LOCATION

Grid: 9,550,905 North
10,132.841 East

NO. BLOWS LAST 12"

BORING
) ?EPTH
Ft)

FROM| TO

NO. BLOWS 3rd 6
NO. BLOWS 2nd 6" SR T

NO. BLOWS st &"
DEPTH OF TEST

0 11.0]} Cinders, shingles, sludge

11.0]14.0) Sludge with shingles and cinders = =~ : 1 & sl

14.016.5| "Sludge with shingles and cinders,wet A I

o

16.5)27.8] Sludge

9 8 B2 } 25158

27.8130.51 Sand, fine, black, color turning ta med broos

- in the 29 ft, eplit-spoon 1115 €13 11 4]
14 1 1
6.4 1 1
 H1910 2 12 12
H 1 .‘ﬂ 1 1 1 2
241 1 1 1 12
He.d 111 |2 |3
29 |14 { 23145168
GROUNDWATER: WELL DATA: -
ENCOUNTERED AT T CASING USED: TYPE
AFTER COMPLETION FT DWMETER
AFTER MRS - LENGTH
p) FT SCREEN LENGTH
BORING CAVE IN SCREEN LEN
-E7- HT ABOVE GROUND

SOIL BORING/WELL LOG DATA SHEET



K

& ENGINEERS » CONSULTANTS « PLANNERS »

KUMAR MALHOTRA &8 ASSOCIATES INC.

3070 East Bedi Line N.E.
Grand Rap.ds, Michigan 49505
Yelephone 16164 361-5092

Johns-Manville, Waukegan, I11.

PROJECT
LOCATION See Map 7

CME 45 6" HS augers
EQUIPMENT

TecHniciany La2rry Austin & Herman Delano

BORING NO. 8

SURFACE ELEWV. 582.5"

Natural Soils
HOLE PLLUGGED WITH

CLIENT Johns-Manville

PROJECT NO. S94-3224

oate [Jime Sept 17, 1984(4:05-5:4C m)

PERMIT NO.

BORING LOCATION

Grid: 10,159.369 North
10,173.709 East

NO. BLOWS LAST 12"

. BORING
oEPTH

(7t)
FROM|] TO

NO. BLOWS 3rd 6"
NO. BLOWS 2nrn¢ 6"

NO. BLOWS st 6"
DEPTH OF TEST

C 0.5 S~nd, fire, moist, occ. stone

012 j2 | 3}°¢

.5 6.0 Sand, fine to med., waterbéarinﬁ_" ’ ) . L 17 111 15

2¢.0] 33.0 .Clay, occ. fine stone, gray

GROUNDWATER:
ENCOUNTERED AT FT
AFTER COMPLETION FT
AFTER HRS FT.
eorinccave v 0.5 FT
-E8-

WELL DATA:

CASING USED: TYPE

ODWMETER o

LENGTH

SCREEN LENGTH
& SLOT SIZE

HT ABOVE GROUND —

SOIL BORING/WELL LOG DATA SHEET




o ENCINEERS « CONSULTANTS « PLANNERS »

KUMAR MALHOTRA &6 ASSOCIATES INC
3000 East Bedt Line N.E.

Grand Rapuds, Michwgan 49505

Telephone 1616) 361-5092

prRoOJECT _Johns-Manville, Waukegan, J11

See Map
LOCATION

eourpmenT _CME 45 6" HS augers

Larry Austi 1 v
TECHNICLAN y Austin & Herman Delano

9
BORING NO.

612.9!

SLIRFACE ELEV.

Cement & Bentonite

SN
HOLE PLLGGED WITH

Johns-Manville

S94-3224

CLIENT

PROJECT NO.

pate /Time Sept 13,1984(8:15-10:10 ax)

PERMIT NO.

BORING LOCATION

Grid: 8,358.081 North
11,002.337 East

NO. BLOWS LAST 12"

NO. BLOWS 3rg 6
BORING ~
; ?E;g:rr NO. 8LOWS anﬁ
NO. BLOWS iIst 6
FROM| TO DEPTH OF TEST
0o _J14.0] siudge. _ : 0111 11 42
14.0]20.0] Sludge, moist with wet lense T1ike =resc - 1.4=— 11—
20.0|22.8| Gravel, fine to med., fill L | 2 |2
22.823.0/ Shingles . 6.94=- |2 |2
23.0)29.0) Shingles, gravel, sludge 9 1=}4 '—J‘1
N~.0]30.5| Sand, fine, black, waterbearing ' 11J5<~ 1 t—[1]
‘ 14 {=—11 |1
16 J5=12 |2
ol 33
H1.4 3 |7 {10]17
24 113 L1gl2s]3e
265 316 |10]16
29| 315 |7 |12

GROUNDWATER:
ENCOUNTERED AT FT
AFTER COMPLETION FT
AFTER HRS FT.
BORING CAVE IN g.0 FT

-E9-

WELL DATA:
CASING USED: TYPE

DWAMETER

LENGTH

SCREEN LENGT
8 SLOT SIZE

HT ABOVE GROUND

SOIL BORING/WELL LOG DATA SHEET



ballia UV,

. v Johns-Manville
m CLIENT -
* : S594-322/

& ENGINEERS » CONSULTANTS » PLANNERS ¢ . PROJECT NO.
KUMAR MALHOTRA Et ASSOCIATES INC. oate [Timeétept 18, 1984(8:25-9:/5: )
X000 East Beli Line N E.
Grand Rapeds, Michigan 49505 PERMIT NO. —
Teiephone (616) 361-5092
pRoOJECT Johns-Manville, Waylegan, T2 BORING LOCATION 1
rocanon ___See Map Grid: 8,866.236 North

8,453.392 East
couipmenT _CHME 45 6" augers .

TECcHNictan Larry Austin & Herman Delano

BORING NO. 10
SURFACE ELEV 088.4" :
Cement & Bentonite ~
HOLE PLLUGGED WITH -—
NO. BLOWS LAST 12"
NO. BLOWS 3rd 6"
BORING —
T PEPTH NO. BLOWS 2nd 6 R ’
Ft) . NO. BLOWS I3t 6"
FROM| TO i ' DEFTH OF TEST
' }
0 0.8 Topsoil, cinders 0 112 {4 Ve
0.8 |5.0 Sand, fine, tan, dry R . L 415 15 i ,
5.0 |22.0] 'Sand, fine to med., tan, waterbearing 9 111 {2 L“
22.0|25.0} Sand, fine, waterbearing ' o
25.0134.0] Clay, gray, occ. fine stone P
(N
!
1
) :
) |
i
1
|
L
GROUNDWATER: WELL DATA:
ENCOUNTERED AT FT CASING USED: TYPE
AFTER COMPLETION FT DIAMETER —
AFTER HRS FT. LENGTH
3.6
FT SCREEN LENGTH
BORING CAVE IN & SLOT SIZE A
-E10-

HT ABOVE GROUND — ..
SOIL BORING/WELL LOG DATA SHEET



Wl g Johns-Manville
m CLIENT

o ENGINEERS o CONSULTANTS « PLANNERS o PROJECT NO. S34-3224
KUMIAR MALHOTRA & ASSOCIATES, INC paTe /limeSept 19, 1984(12:05-12:28pr
X00) East Belt Line N £,
Grand Rap«ts, Michugan 49505 PERMIT NO.

Telephone 1616) 361-5092
PROJECT Johns~Manville, Waukegan, I1l. |BORNG LOCATION
85ft. S & 33ft., W of the NE fence

LOCATION TRorth—40n Grid: 11,230.498 North
CME 45 6" augers 10,309.609 East

EQUIPMENT

TECHNICAN Larry Austip & Herpanp Delano

BORING NO. 11

SURFACE ELEV. 284.4"

‘Foa_spu.x;@wn'n Natural Soils
NO. BLOWS LAST 12"
NO. BLOWS 3rd 6"
- e NO. BLOWS 2nd 6"
T - :
. NO. BLOWS Ist 6
FROM| TO ’ DEPTH OF TEST
0 2.0 Sand, fine to med., occ. fine stone with trace s 7hah2 ke
of topsoil R -~ Na b 7hs3 be by
2.0 |4.0 | Sand, fine to coarse & gravel, fine _waterveoridr
4.0 15.5 Sand, fine to med., occ. fine stone. waterbearing
L
_ i b
GROUNDWATER: WELL DATA:
ENCOUNTERED AT FT CASING USED: TYPE
AFTER COMPLETION FT DIAMETER
AFTER HRS FT LENGTH
BORING CAVE IN 2,0 FT SCREEN LENGTH

& SLOT SIZE

-El11- HT ABOVE GROUND
SOIL BORING/WELL LOG DATA SHEET



B % cuienT ohns-Manville

o ENGINEERS « CONSULTANTS = PLANNERS » PROJECT NO. 8_9/*' 3224
KUMAR MALHOTRA B ASSOCIATES, INC pate /TimeSept 19, 1984(12:35-12: s5p
000 East Belt Lme N.E. -
Grand Rapu«ts, Michugan 49505 PERMIT NO,
Telephone 1616 361-5092 _
prouect Johns-Manville, Waukegan, I11. BORING LLOCATION N
LOCATION 185 ft £ & 30 ft S of the NW Grid; 11,286.558 North
fence corner of the "north 40" 8,927.48, East
EQUIPMENT _CME /5 6" Fs gugers .
TecHNniclanbarry Austin & Herman Delano
BORING NO. 12
SURFACE ELEV. 586.3"
HOLE PLUGGED WITH Natural Soils o
NO. BLOWS LAST 12"
NO. BLOWS 2r¢ €"
BORING _
" DEPTH NO. BLOWS 2nd 6" N
(Ft) _ NO. BLOWS Ist 6"
FROM| TO ' DEPTH OF TEST
0 .5 Topsojl [.o04 | 417111

Tk 417 |18 po} '~

3.0 _Sand- fine - SR
3.015.5 Sand, fire, waterbearing

e b € - a—

1
GROUNDWATER: WELL DATA:
ENCOUNTERED AT FT CASING USED: TYPE
AFTER COMPLETION FT OWMETER o __
AFTER HRS FT LENGTH .
BORING CAVE IN 3.0 FT SCREEN LENGTH
-E12- MHT ABOVE GROUND - _ .

SOIL BORING/WELL LOG DATA SHEET
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o ENGINEERS « CONSULTANTS » PLANNERS »

KUMAR MALHOTRA & ASSOCIATES INC

3003 East Bedi Line NE.
Grand Rapeds, Michigan 43505
Telephone 1616} 361-5092

S i or

CLIENT Johns-Manville

PROJECT NO. $94-3224

Sept 19,1984(1:00-":15pr)

pATE /Tine

PERMIT NO.

PROJECT Johns-Manville, Waukegan, I11l. BORING LOCATION
15 ft N & 10 ft W cf the NV .
corner of the pord in "north A0V Gr:Z: 10,353.410 North
LOCATION 8,659.999 East
eouiPMmeENT _CME 45 6" HS augers .
TECHNICIAN Larry Austin & Herman Delano
BORING NO. 13
]
JRFACE ELEV. >85.8
N
HOLE PLLGGED WITH Natural Soils
NO. BLOWS LAST 12"
NO. BLOWS 3rd 6"
N
. %%Rms NO. BLOWS 2nd 6" i B
(Ft) NO. BLOWS Ist 6"
FROM| TO DEPTH OF TEST
0 1.0 Cinderg 51 5181917
1.0 2.5 Sand, fire to red,, waterbearins 4 517 ¢#2 RO
T
GROUNDWATER: WELL DATA:
ENCOUNTERED AT FT CASING USED: TYPE
AFTER COMPLETION FT DWMETER
AFTER HRS FT. LENGTH
2.5 FT SCREEN LENGTH
BORING CAVE IN SCREENLER
: -E13- HT ABOVE GROUND
SAYE RAARTLRANICY Y AN RATA CULUCTT
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® ENGINEERS » CONSULTANTS » PLANNERS »

KUMVIAR MALHOTRA E&ASSOCIATES INC
000 East Beli Ling N E.

Grand Rap:ds, Michigan 49505

Telephone 1616) 361-5092

prouecT Johns-Manville, Waukepan, Ill.

123 ft N & 15 ft W of the NE
Locanon corner of the pond in the"N 40"

ecuipmenT Hand auger

TECHNICIAN Larry Austin & Herman Delano

SHEET. OF

cLienT Johns-Manville

PROJECT NO 594-3224

pate [Time Sept 19,1984(1:45-1:50 )

PERMIT NO.

BORING LOCATION

Grid: 10,562.279 North
9,750.761 East

14
BORING NO.
583.0!
SURFACE ELEV. - !
HOLE PLuGGED WiTH__Natural Soils =
NO. BLOWS L_AST 12" ;
NO. BLOWS 3rd 6"
RIN ~ . :
. BDOEPTS NO. BLOWS 2nd 6 - ¥ |
(Tt NO. BLOWS 13t 6"

FROM TO DEPTH OF TEST i
0 1.3 Sand, fine, moist -
1.3 11.5 Sand, fine, wat~rbearing . .

R
I |
K]
. 1
)
1
|
1
GROUNDWATER: WELL DATA:
ENCOUNTERED AT FT CASING USED: TYPE
AFTER COMPLETION FT DIWMETER
AFTER HRS FT LENGTH
1.3 SCREEN LENGTH
BORING CAVE IN FT scE LEN
-E14-

HT ABOVE GROUND . —



SOIL BORING AND MONITORING WELL LOCATION COCRDINATES

Iron Pipe SW of Boring 8 with Coordinates of
10,000 N and 10,000 E

Reference Point

Soil Boring North Coordinate East Coordinate Elev.
Number in Feet in Feet

1 8,103.645 11,407.718 612.99
2 8,102.959 12,059.802 615.19
3 7,522.115 12,110.323 589.43
4 8,027.120 12,825.040 595.17
5 8,766.143 13,313.880 587.19
6 9,144,640 10,696.141 613.04
7 9,550,905 10,132.841 615.64
8 10,159.369 10,173.709 582.48
9 8,358.081 11,002.337 612.87
10 8,866,236 8,453.392 588.41
11 11,230.498 10,309.609 584.42
12 11,286.558 8,927.484 586.27
13 10,353.410 8,659.999 585.80
14 10,562.279 9,750.761 583.02
Well Site

1 7,526,322 11,804.300 591.16
2 7,629.600 13,257.249 587.88
3 8,604,949 13,276.405 588.92
4 9,757.456 13,271.289 587.20
5 8,869.430 8,463.178 588.00

-E15-



APPENDIX F

LABORATORY TEST RESULTS

SOIL SAMPLES™ '
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KUMAR MALHOTRA
ASSOCIATES
ANALYTICAL REPORT
September 17, 1984

SOIL SAMPLES

CAL

Canton Analytical Laboratory, Inc.
P. O Box 1129 (J 153 Elder Street
Ypsilanti Michigan 48197
(313) 483-7430




ADDENDUM

To reports for Canton Analytical Laboratories samples
4090698 to 4090705 (Soils), 4090501 to 4090523 (Soils)
and 4090939 to 4090945 (wWaters).

All soil samples except for the soil blanks should have

the results for asbestos changed as follows:

FROM 0%
TO <1%

The asbestos concentration for the water samples should

be changed to read as follows:

FROM N.D.
TO <50,000 Fibers /liter



EAMPLES RECEIVED ©9/17/84

LAB# 4090501
LAB# 4@3@502
LAB% 4Q32503
LAB# 4090504
LAB# 4090525
LAB# 403056

B~-1 NEAR SURFACE
B-1 14-15.5 FEET
B-1 31.5 @ 33 FEET
B-2 SURFACE :
b2 21.9 - 23 FEET
Be-34 -~ 35.5 FEET

KUK( MALHOTRA RSSOCIATES

MR T R P R e RN A T IR E IR RN E RN RS A A R R I N SRR IS EEEE T NSRS RE R SRR N EBEEEEERBERT.

LAR#
UNITS

ISBESTOS, % OF BULK SAMPLE

LUMINUM, TOTAL
HROMIUM, TOTAL
ARIUM, TOTAL
ERYLLIUM, TOTAL
OPALT, TOTAL
OPPER, TOTAL
RON, TOTAL
ICKEL, TOTAL
INGANESE, TOTAL
INC, TOTAL |
INADIUM

ILVER, TOTAL

4090501
MG/KG WET

-0
2100
16
49
(0. 20
0. 80
12
810
28
45
73
(@
1.4

403052
MG/KG WET

- = ———— . ———— —— > - — b G G e Gme P G G EEe Gaie GNP G D G D D ST VD WD S T S . S S T - O ———

22oe
76
120
1700
a9
4.8

: PAGE 1
4092503 4090504 4090505 4090506
MG/KG WET  MG/KG WET  MG/KG WET  MB/KG Wi
0 0 \ \
1300 3500 2100 2000
9. a1 42 6.6
220 570 560 140
. 20 (@. 20 @. 20 @. 20
1.9 6.9 6. 4 2.2
71 130 590 39
3300 4300 4700 4800
25 200 130 24
132 150 140 250
360 1520 1400 140
17 14 18 17
1.8 2.8 3.6 2.4

CAL




KUMAR MALHOTRR ASSOCIATES

SAMPLES RECEIVED ©9/17/84 PAGE 2

LAE# 4090501 4090502 4090503 4090504 4090505 409050€

UNITS . MG/KG WET  MG/KG WET  MG/KG WET  MG/KG WET  MG/KG WET  MG/KG Wt
ARSENIC, TOTAL .60 0.15 .62 2.4 3.2 0. 62
ANTIMONY, TOTAL 0.3 @.3 (0. 3 (0.3 0.3 (0.3
SELENIUM, TOTAL 0.09 0. 23 0. 04 0. @4 2. 09 (0. 04
THALLIUM, TOTAL (@. 40 25 (@, 40 (@. 4@ 8.0 (2. 40
MERCURY, TOTAL .08 .01 .03 0. 04 0. 04 0. 01
TIN, TOTAL (ze (20 (20 (20 (2@ (20
CADMIUM, TOTAL 0.6 1.0 1.0 (@. 20 1.2 1.0
LEAD, TOTAL 86 3700 630 1100 2600 190
BORON 4.9 14 3.0 5.3 .4 2.2
NITRDGEN, AMMONIA AS N ‘' a6 24 12 130 13
CYANIDE, TOTAL 2.2 2.8 1.5 1.1 0.29 < 0.10
SULFIDES, as S < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
PURGERELES-21 CPDS, GC
ACROLEIN ‘ <1 <1 <1 < 1 < 1 <1
ACRYLONITRILE | <1 <1 < 1 <1 <1 <1
BENZENE (0. 02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
TOLUENE (0. 02 0.31 0.14 < 0.02 0.51 < 0.02
ETHYLBENZENE @02 ( <o0.02 < 0.02 ( o.02 0.08 (:ngil,




SAMPLES RECEIVED 09/17/84

KLHAR MALHOTRA ASSOCIATES

PRGE 3

LABW 4090501 4090502 4090503 4090504 4090505 4090506
UNITS MG/KG WET  MG/KG WET  MB/KG WET  MG/KG WET  MG/KG WET  MG/KG WE
CARBON TETRACHLORIDE 0.8 < 0.9 < 0.8 < 0.8 0.§ ¢ 0.8
CHLORDBENZENE (.02 < 0.02 < 0.02 < 0.02 0.02 < 0.02
1, 2-DICHLORDETHANE (0.2 < 0.2 < 0.2 < 0.2 0.2 < 0.2
1,1, 1-TRICHLOROETHANE @.2 < 0.2 < 0.2 < 0.2 0.2 < 0.2
1, 1~-DICHLORDETHANE 0.2 < 0.0 < 0.2 < 0.2 0.2 < 0.2
1, 1~-DICHLOROE THENE (@.2 < 0.2 < 0.2 < 0.2 0.2 < 0.2
1, 1, 2-TRICHLOROE THANE .2 < 0.2 < 0.2 < 0.2 0.2 < 0.2
CHLOROETHANE .2 <0.2 < 0.2 < 0.2 0.2 < 0.2
2-CHLOROETHYL VINYL ETHER .5 <0.5 < 0.5 < 0.5 0.5 < 0.5
CHLOROFORM (@. 4 <0.4 < 0.4 < 0.4 0.4 < 0.4
1, 2-DICHLOROPROPANE 0.2 <0.2 < 0.2 < 0.2 0.2 < 0.2
CI5-1, 3-DICHLOROPROPENE (@.2 < 0.2 < 0.2 <p0.2 0.2 <0.2
TRANS~1, 3-DICHLOROPROPENE (0. 2 <0.2 < 0.2 <0.2 0.2 < 0.2
METHYLENE CHLORIDE (0. 4 <0.4 < 0.4 <0.4 0.4 <0.4
METHYL CHLORIDE (@. 4 <0.4 <0.4 <0.4 0.4 <0.4
METHYL BROMIDE (. 4 <0.4 <0.4 <0.4 0.4 <0.4
BROMOFORM (1 <1 <1 < 1 <1
D ICHLORDBROMOME THANE (0.8 <0.8 <0.8 <0.8 0.8




SAMPLES RECEIVED ©9/17/84

" KUMAR MALHOTRA ASSOCIATES

PAGE 4

LAB# 4090501 4090502 4090503 4090504 4090505 4090506
- UNITS . MB/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG Wt
TRICHLOROFLUOROMETHANE " (0.8 < 0.9 < 0.8 <0.8 0.% < 0.5

D ICHLORODIFLUOROME THANE (0.1 < 0.1 < 0.1 < 0.1 0.1 < 0.1
D1 BROMOCHLOROME THANE (2.8 < 0.8 < 0.8 < 0.9 0.3 < 0.8
TETRACHLOROE THENE (6.2 < 0,2 < 0,2 < 0.2 0.2 < 0.2
TRICHLOROE THENE (0.2 < Q.2 < Q.2 < Q.2 0.2 < 0.2
VINYL CHLORIDE (0.5 < 0.5 < 0.5 < 0.5 0.5 < 0.5
TRANS-1, 2-DICHLOROETHENE 0.2 < Q.2 < 0.2 < 0.2 0.2 < 0.2
-4+1,2,2-TETRACHLOROETHANE @.2 <oz <0.2 <e.2 e.2 <0.2

) =XYLENE (@.02 <0.02 < 0.02 < 0.02 0.02 <0.02
‘YLENES (0. @2 < 0,02 < 0.02 < 0,02 0.02 < 0,02
ASE/NEUTRALS-46 CPDS, GC

I-N-BUTYLPHTHALATE <0.028 0.31 0.74 <0.028 1.2 0.28

.y 2=DICHLOROBENZENE 0.12 0.27 < 0.028 0.58 0.7% < 0.025
» 3-DICHLOROBENZENE < 0.028 <(.028 < 0.028 0.077 0.061 < 0.028
, 4-DICHLOROBENZENE < 0.028 <0.028 < 0.028 < 0.028 0.028 < 0,028
EXACHLOROE THANE < 0.028 <0.028 < 0.028 < 0.028 0.025 < 0.028
EXACHLOROBUTADIENE < 0.028 "<0.028 < 0.028 < 0.028 0.028 < 0.028
EXACHLOROBENZENE < 0.028 (a.ogg < 0.028 < .028 0.028 CAOIE.




SAMPLES RECEIVED ©9/17/84

{ AR MALHOTRA AssociATES |

" PAGE 3

LAB# 4090501 4090502 4090503 4090504 4090505 4090506

UNITS _MB/KG WET MG/KG WET MG/KG WET MG/KG WET  MG/KG WET MG/KB WE
1,2, 4-TRICHLOROBENZENE < 0.028 < 0.026 < 0.02§ < 0.028 < 0.02€§ < 0.02$
B1S(2-CHLOROETHOXY) METHANE < ©0.028 < 0.02% < 0,028 < 0.028 < 0.02¢ < 0.0285
2-CHLORONAPHTHALENE < 0.028 < 0.025 < 0.02§ < 0.02§ < 0.02¢ < 0.028
1 SOPHDRONE < 0.055 < 0.055 < 0.055 < 0.0553 < 0.055 < 0.055
NITROBENZENE < 0.028 < 0.028 < 0.028 < 0.028 < 0.02¢ < 0.02¢
2, 4-DINITROTOLUENE < 0.14 < 0.14 < 0.14 <0.14 < 0.14 <0.14
2, 6-DINITROTOLUENE < 0.14 <0.14 <0.14 <014 <0.14 <0014
4-BROMDPHENYLPHENYL ETHER < 0.028 < 0.028 < 0.028 < 0.028 < 0.025 < 0.02%
BIS(2-ETHYLHEXYL) PHTHALATE 3.6 2.5 3.3 4.6 14 5.1
DI-N-OCTYL PHTHALATE < 0.028 0.55 0.40 < 0.026 1.5 5.3
DIMETHYL PHTHALATE < 0.028 < 0.028 < 0,028 < 0.028 < 0.028 < 0.028
FLUORENE < 0.028 0.051 < 0.02 < 0,028 0.18 < 0.028
FLUORANTHENE 0.12 0.053 0.035 0.085 0.33 0.20
CHRYSENE < 0.028 < 0.028 < 0.028 < 0,028 < 0.028 < 0.028
PYRENE 0.13 0.089 0.043 0.098 0.30 0.19
PHENANTHRENE 0.046 0.16 < 0.055 0.19 0.56 0.060
ANTHRACENE < 0.028 0.037 < 0.028 < 0.028 0.15 < 0.028
BENZO (A) ANTHRARCENE < 0.028 < 0.028 < 0.028 < 0.028 ° < o:ozs




KUMAR MALHOTRA ASSOCIARTES

PAGE 6

SAMPLES RECEIVED 09/17/85 B

LAB# 4090501‘ 4090502 4090503 4090504 4090505 4090506

UNITS . MG/KB WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WE
BENZ0 (B) FLUORANTHENE < 0,055 < 0.055 < o.bss < 0.055 < 0.0353 0.16
BENZO (K) FLUORANTHENE < 0.055 < o.os§ | < o.osé < 0.055 < 0.053 0.075
PENZO (R) PYRENE < 0.055 < 0.05§ < 0.055 < 0.055 < 0.035 < 0.055
DIEENZO (A, H) ANTHRACENE < 0.083 < 0.083 < 0.083 < 0.083 < 0.0%3 < 0.083
BENZO(GHI) PERYLENE < 0.083 < 0.083 < 0.083 < 0.083 < 0.08; < 0.083
4-CHLOROPHENYLPHENYL ETHER < 0.028 < 0.028 < 0.028 0.028 < 0.028 < 0.028
3, 3'-DICHLOROBENZ IDINE < 0.069 < 0.069 < 0.069 < 0.069 < 0.060 < 0.060
BENZIDINE < 0.028 < 0.028 < 0.02R < 0.028 < 0.028 < 0.028
BIS (2-CHLOROETHYL) ETHER < 0.028 < 0.028 < 0.028 < 0.028 < 0.02S < 0.025
1, 2-DIPHENYLHYDRAZ INE < 0.028 < 0.028 < 0.028 < 0,028 < 0.028 < 0.028
HEXACHLOROCYCLOPENTADIENE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 < 0,028
N-NITROSODIPHENYLAMINE < 0,028 < 0.028 < 0.028 < 0.028 < 0,028 < 0.028
ACENAPHTHYLENE < 0.028 < 0.028 < 0.028 < 0.028 0.14 < 0,028
ACENAPHTHENE < 0.028 < 0,028 < 0.028 < 0.028 < 0.02% < 0.028
BUTYL BENZYL 5HTHRLHTE < 0.028 < 0.028 < 0.028 < 0.028 < 0.02§ < 0.028
N-NITROSODIMETHYLAMINE < 0.028 < 0.028 < 0.028 < 0.028 < 0.025 < 0.028
N-NITROSODI-N-PROPYLAMINE < 0.055 < 0.05§ < 0.055 < 0.055 < 0.053% < 0.055
B1S (2-CHLORDISOPROPYL) ETHER < 0.028 ( © 0.028 < 0.028 0.028 <°'0.028 C:EAQIE




SAMPLES RECEIVED ©9/17/84

K( iR MALHOTRA AssociATes  (

PAGE 7

LAB# 4090501 4990502 4090503 4090504 4090505 4090506

UNITS .MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WE
DIETHYL PHTHALATE < 0.028 < 0.028 < 0.028 < 0,028 < 0.028,-", < 0.025
INDEND(I,E.:S—CD)PYR.ENE < 0.069 < 0.060 | < 0.069 < 0.069 < 0.060 < 0.060
NAPHTHALENE 0.054 0.7 0.089 0.050 1.8 < 0.02%
ACID EXTRACTS-11 CPDS, GC
PHENOL < 0.0t < 0.01 < 0.01 < 0.01 < 0,01 < 0.01
2-NITROPHENOL < 0.02 < 0.02 < 0.02 < 0.02 < Q.02 < 0.02
4-NITROPHENOL < 0,2 < 0,2 < 0.2 < 0.2 < 0.2 < 0.2
2, 4-DINITROPHENOL < 0,02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
4,6-DINITRO-0-CRESOL < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6
PENTACHLOROPHENOL < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
P-CHLORQ-M~CRESOL 0.42 1.0 <0.02 <0.02 0.47 <0.02
2-CHLOROPHENOL < 0,02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
2, 4-DICHLOROPHENOL < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
2, 4, 6~TRICHLOROPHENOL < 0.05 < 0.03 < 0.03 < 0.03 0.45 < 0.03
2, 4-DIMETHYLPHENOL < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
PESTICIDES/PCB'S-26 CPDS, GC
ALPHA ENDOSULFAN - < 0.014 < 0.014 < 0.014 < 0.014 < 0.014 <0.014
BETA ENDOSULFAN < 0.064 < 0.064 ¢ 0.064 < 0.064 < 0.064

CAT




- SAMPLES RECEIVED 09/17/84

KUMAR MALHOTRA ASSOCIATES

| PAGE &

LAB# 4090501 4090502 4090503 4090504 4090505 4090506

UNITS . MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG W
ENDOSULFAN SULFRTE < 0.066 < 0.066 < 0.066 € 0,066 < 0.066 < 0.066
BHC, ALPHA < 0.003 < 0.003 < 0.003 ; 0.003 < 0.003 < 0.00;
BHC, BETA < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
BHC, DELTA < 0.004 < 0.004 < 0;004 < 0.004 < 0.004 < 0.004
BHC, GAMMA ? 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006
ALDRIN < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < oQ004
DIELDRIN < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
4,4'-DDE < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
4, 4'-DDD < 0.011 < 0.011 < 0,011 < 0.011 < 0.011 < 0.01]
4,4'-DDT "< 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012
HEPTACHLOR < v.009 < 0.009 < 0.009 < 0.009 < 0,009 < 0.000
HEPTACHLOR EPOXIDE < 0.08 < 0.08 < 0,08 < 0.08 < 0.08 : < 0,08
CHLORDANE < 0.014 < 0.014 < 0.014 < 0.014 < 0.014 < 0.014
TOXAPHENE < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
PCB-1016 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
PCB-1221 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
pPCB-1232 | < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
PCB-1242 < 0.1 ( .< 0.1 < 0.1 ( <o0a < 0.1 (j;ﬁi}t,




SAMPLES RECEIVED ©9/17/84

K( IR MALHOTRA ASSOCIATES

. PAGE 9

LAB# 4090501 . 4090502 4090503 4090504 4090305 4090506

UNITS MG/KG WET  MG/KG WET  MG/KG WET  MG/KG WET  MG/KG WET  MG/KG WE
PCB-1248 < 0.1 0.1 < 0.1 < 0.1 < 0.1
PCB-1254 0.2 0.2 0.3 0.2 < 0.1
PCB-1260 < 0.1 0.1 < 0.1 0.1 < 0.1
TETRACHLORODIBENZO-P-DIOXIN < 0.02 0.02 < 0.02 0.02 < 0.02
ENDRIN < 0,006 0.006 < 0.006 0.006 < 0.006
ENDRIN ALDEHYDE < 0,023 0.023 < 0.023 0.023 < 0.025
THIRAM < 0.028 0.028 < 0.028 0.02& < 0.02

CAL
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SAMPLES RECEIVED 09/17/84

KUMAR MALHOTRA ASSOCIATES

' .'pnes 10

LAB# 4090507 B4- BLANK (Fiewp)

LAB# 4090508 B4~ NEAR SURFACE

LAB# 4090509 B4-6.5 - 8 FEET

LAB# 4090510 B4-14 - 15.% FEET

LAB# 4090511 - B6- BURFACE

LAB# 4090512 B6-NEAR SURFACE
B e N E SN EE R R ES E NSNS RS EE N NN SN EEEEE S EEERE N BN EEEDEAEENEERESEEEEENEENR SRR I RIS IS 0NN )

LAB#H 4090507 4090508 4090509 4090510 4090511 4090512

UNITS MG/KG WET  MG/KG WET  MG/KG WET  MG/KG WET  MG/KG WET  MG/KG Wi
ASBESTOS, % OF BULK SAMPLE 0 0 0 0 0 <1
ALUMINUM, TOTAL 85 5600 1600 1400 3100 3500
CHROMIUM, TOTAL 3.8 4oh 25 5.8 29 5. 4
BARIUM, TOTAL (2.0 24 520 29 61 140
BERYLLIUM, TOTAL (0. 20 (.20 (0. 20 (0. 20 0. 20 (0. 20
COBALT, TOTAL (0. 20 (0.20 2.6 0. 40 4.9 1.4
COPPER, TOTAL 3.2 12 93 18 94Q sa
IRON, TOTAL 91 1100 190 2200 4900 4600
NICKEL, TOTAL 3.8 13 66 13 69 29
MANGANESE, TOTAL 1.8 36 120 78 190 98
ZINC, TOTAL 3.8 24 1200 69 1500 310
VANADIUM 21 6.8 12 26 ‘2% 22
SILVER, TOTAL (0. 20 2.2 2.4 °.80 3.4 1.4

CAL




KUM( MALHOTRA ASSOCIATES

‘SAMPLES RECEIVED ©9/17/84 : PAGE 11

LAB# | - 4090507 4090508 40990509 4090510 4090511 4090512
UNITS _MB/KB WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KB Wi
RSENIC, TOTAL .08 0.37 0.35 .28 1.5 | 0.43
INTIMONY, TOTAL (0.3 (2.3 (0.3 (2.3 (0.3 - ©.3
ELENIUM, TOTAL (0. 04 (2. 04 .09 0.07 0.23 .16
'HALLIUM, TOTAL (0. 40 (0. 4@ (0. 4@ 4.0 (0. 40 (0. 40
ERCURY, TOTAL (2.01 0.02 0.4 .08 .16 2.07
IN, TOTAL (20 (20 (20 2@ (20 20
ADMIUM, TOTAL 2.4 1.0 1.0 0.6 1.0 2.9
EAD, TOTAL 2.4 22 1400 140 2200 330
ORON 3.9 20 5.5 1.7 5.3 5.6
ITROGEN, AMMONIA AS N <9.7 13 17 13 12 < 10
YANIDE, TOTAL < 0.10 < 0.10 0.43 < 0.10 < 0.10 < 0.10
ULFIDES, 2. S < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
URGEABLES-31 CPDS, GC

CROLEIN < 1 < 1 < 1 <1 <1 < 1
CRYLONITRILE < 1 ¢ ! < 1 <! <! <1
ENZENE < 0.02 < 0.02 < 0.02 0.06 < 0.02 ¢ 0.02
OLUENE < 0.02 0.31 < 0.02 0.62 < 0.02 < 0.02
THYLBENZENE < 0.02 < 0,02 < 0.02 1.4 < 0.02




SAMPLES RECEIVED ©9/17/84
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PAGE 12

LAB# 4090507 4090508 4090509 4090510 4090511 429051

UNITS * MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG
CARBON TETRACHLORIDE < 0.5 <o0.8 <0.8 < 0.5 < 0.5 < 0.8
CHLOROBENZENE < 0.02 < 0.02 < 0.02 < 0,02 < 0.02 < 0.02
1, 2-DICHLOROETHANE < 0.2 < 0.2 < 0.2 <0.2 < 0.2 < 0.2
1,1, 1-TRICHLORDETHANE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
1, 1-DICHLOROETHANE < 0.2 < o0.2 < 0.2 < 0.2 < 0.2 < 0.2
1, 1-DICHLOROETHENE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
1, 1, 2-TRICHLOROETHANE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
CHLOROETHANE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
2-CHLOROETHYL VINYL ETHER < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
CHLOROFORM < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4
1, 2-DICHLOROPROPANE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
CI1S-1, 3-DICHLOROPROPENE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
TRANS~-1, 3-DICHLOROPROPENE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
METHYLENE CHLORIDE < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4
METHYL CHLORIDE < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4
METHYL BROMIDE < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4
BROMOFORM | < < <1 <1 1 <1
D1CHLOROBROMOME THANE < 0.8 (‘ < 0.8 < 0.8 ( < 0.8 0.8 (E}g%{[J




(
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SAMPLES RECEIVED ©9/17/84 PAGE 13

LAB# 4090507 4090508 4090509 4090510 4090511 4030512

UNITS MG/KG WET MG/KG WET MG/KG WET  MG/KG WET MG/KG WET  MG/KG Wt
TRICHLOROFLUOROMETHANE < 0.8 < 0.5 < 0.8 < 0.8 < 0.5 < 0.8
D ICHLOROD I FLUOROME THANE < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
D I EROMOCHL OROME THANE < 0.8 < 0.5 < 0.8 < 0.8 < 0.5 < 0.8
TETRACHLOROE THENE < 0.2 <o0.2 < 0.2 < 0.2 < 0.2 < 0.2
TRICHLOROETHENE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
VINYL CHLORIDE < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
TRANS-1, 2-DI1CHLORCETHENE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
1,1,2,2-TETRACHLOROETHANE <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
O-XYLENE | < 0.02 < 0.02 < 0.02 < 002 < 0.02 < 0.02
XYLENES <0.02 <0.02 <0.02 <0.02 < 0.02 < 0.02
BASE/NEUTRALS-46 CPDS, GC
DI-N-BUTYLPHTHALATE 0.53 0.31 0.14 0.26 0.27 0.18
1, 2-DICHLOROBENZENE < 0,028 < 0.028 <0.028 0.20 < 0.02S <0.028
1, 3-DICHLOROBENZENE < 0.026 < 0.028 <0.028 < 0.028 < 0.02% <0.028
1,4-DICHLOROBE~ZENE < 0.028 < 0.028 <0.028 < 0.028 < 0.02¢ <0,02%
HEXACHLOROETHANE < 0.028 < 0.028 <0.028 < 0.028 < 0.028 €0.028
HEXACHLOROBUTADIENE < 0.028 < 0.028 <0.028 < 0.028 < 0.028 <0.028
HEXACHLOROBENZENE < 0.028 < 0,028 <0.028 < 0.028 < 0.028 QAL
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PAGE 14

LAB# 4090307  4090508 4090509 4090510 4090511 4090512

UNITS + MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG W
1,2, 4~TRICHLOROBENZENE < 0.028 < 0.028 <0.028 < 0.029 < 0.028 < 0.028
B1S(2-CHLORDETHOXY) METHANE < 0,028 < 0.028 < 0.028 < 0.025 < 0.028 < 0.02§
2-CHL.ORONAPHTHALENE | < 0.028 < 0.028 < 0.028 < 0.628 < 0.028 < 0.028
I SOPHORONE < 0.055 < 0.055§ < 0.0535 < 0.053 < 0.033 < 0.055
NITROBENZENE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 < 0.028
2, 4-DINITROTOLUENE < 0.14 < 0.14 < 0.14 < 0.14 < 0.14 < 0.14
2, 6-DINITROTOLUENE < 0.14 < 0.14 < 0.14 < 0.14 < 0.14 < 0.14
4—BROMOPHENYLPHENYL ETHER < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 < 0.028
BIS(2-ETHYLHEXYL) PHTHARLATE 24 8.0 3.5 4.2 5.2 4.0.
DI-N-OCTYL PHTHALATE 9.0 1.7 1.0 0.52 < 0,028 2.5
DIMETHYL PHTHALATE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 < 0.028
FLUORENE < 0.028 0.077 < 0.028 0.43 < 0.028 0.032
FLUORANTHENE < 0.028 0.093 < 0,028 0.34 0.28 0.50
CHRYSENE < 0.028 < 0.028 < 0.028 < 0.028 0.12 0.23
PYRENE < 0.028 < 0.028 0.046 0.33 0.33 0.48
PHENANTHRENE < 0.055 0.15§ 0.062 0.57 0.18 0.59
ANTHRACENE < 0.028 < 0.028 < 0.028 0.092 0.051 0.21

< < 0.055 < 0.055 < 0.055 0.23 GHL

BENZO (R) ANTHRACENE




I
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SAMPLES RECEIVED ©9/17/84 | S o  PAGE 15

LAB# . 4090507 4090508 4090509 4090510 4090511 4090512

UNITS MG/KG WET  MG/KG WET  MG/KG WET  MG/KG WET  MG/KG WET  MG/KG W
BENZO (B) FLUORANTHENE 0.055 < 0.055 <0.055 < 0.055 ©0.37 . 0.35
BENZO (K) FLUORANTHENE 0.053 < 0.055 | <0.055 < 0.055 0.44 < 0.055
BENZO (R) PYRENE 0.053 | < 0.055 <0.055 < 0.055 < 0.053 0.15
DIBENZO (A, H) ANTHRACENE 0.083 | < 0.083 <0.083 < 0.083 < 0.083 < 0.083
BENZO (GHI) PERYLENE 0.083 < 0.083 <0.083 < 0.083 < 0.083 < 0.083
4~CHLORDPHENYLPHENYL ETHER 0.028 < 0.028 < 0.028 < 0.028 < 0.028 . < 0.028
3, 3' ~-DICHLOROBENZ IDINE 0.069 < 0.069 <0.069 < 0.069 < 0.060 < 0.069
BENZIDINE 0.028 < 0.028 <0.028 < 0.028 < 0,028 < 0.029
BIS(2-CHLOROETHYL) ETHER 0.028 < 0.028  <0.028 < 0.028 < 0.028 < 0.028
1, 2-DIPHENYLHYDRAZ INE 0.028 < 0.028 <0.028 < 0.028 < 0,028 < 0.028
HEXACHLORDCYCLOPENTADIENE 0.028 < 0.028 <0.028 < 0.028 < 0.02% < 0.028
N-NITROSODIPHENYLAMINE 0.028 < 0.028 <0.028 < 0.028 < 0.026 < 0.028
ACENAPHTHYLENE 0.028 < 0.028 <0.028 < 0.028 < 0.028 . < 0.028
ACENAPHTHENE 0.028 < 0.028 <0.028 < 0.028 < 0.028 < 0.028
BUTYL BENZYL PHTHALATE 0.028 < 0.028 <0.028 < 0.028 < 0.028 < 0.028
N-NITROSODIMETHYLAMINE 0.028 < 0.028 <0.028 < 0.028 < 0.028 < 0.028
N~NITROSODI-N-PROPYLAMINE 0.055 < 0.055 <0.055 < 0.055 < 0.055 < 0.055
BIS(2-CHLORDISOPROPYL) ETHER < 0.028 < 0.028 <0.028 < 0.028 < 0.028 <@AL



. . KUMAR MALHOTRA ASSOCIATES
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LAB#H 4090507 4090508 4090509 4090510 4090511 4090512
UNITS .MG/KG WET  MG/KG WET  MB/KG WET  MG/KG WET  MG/KG WET  MG/KG WE

X |
DIETHYL PHTHALATE < 0.028 - < 0.025 <0.028 < 0.028 < 0.02¢ < 0.028 |
INDEND (1, 2, 3-CD) PYRENE < 0.069 < 0.060 <0.069 <0.069 < 0.060- < 0.060
ngHTHgLENE> < 0.028 0.05 0.007 2.1 0.22 0.16
ACID EXTRACTS-11 CPDS, GC
PHENOL < 0.01 < 0.01 <0.01 < 0.01 < 0.01 < 0.01
2-NITROPHENOL < 0.02 < 0.02 <0.02 < 0.02 < 0.02 < 0,02
4-N1TROPHENOL < 0.2 < 0.2 <0.2 < 0.2 < 0.2 . < 0.2
2, 4-DINITROPHENOL < 0.02 < 0.02 <0.02 < 0.02 < 0.02 < 0.02
4, 6-DINITRO-0-CRESOL < 0.6 < 0.6 0.6 < 0.6 < 0.6 < 0.6
PENTACHLORDPHENOL < 0.3 < 0.3 <0.3 < 0.3 < 0.3 o< 0.3
P~CHLORO-M~CRESOL | < 0.02 < 0.02 <0.02 < 0.02 < 002 < 002 H
2~CHLOROPHENOL < 0.02 < 0.02 ~ <0.02 < 0.02 <0.02 < 0.0 !
2, 4-DICHLOROPHENOL < 0.0 < 0.01 <0.01 < 0.01 < 0.01 < 0.01 !
2, 4, 6-TRICHLOROPHENOL < .03 < 0.03 <0.03 < 0.03 . < 0.03 < 0.03
2, 4~DIMETHYLPHENOL < 0.01! < 0.01 <0.01 < 0.01 < 0.01 < 0.01 f
PESTICIDES/PCB'S-26 CPDS, GC - |
ALPHA ENDOSULFAN - < 0.014 < 0.014 <0.014 < 0.014 < 0.014 < 0.014

< 0.064 < 0,064 <0.064 < 0.064 < 0.064 < 0.064

BETA ENPDSULFRN | ( ( CAL
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LAB# 4090507 4090508 4290509 4090510 . 4090511 409051

UNITS .MG/KB WET MG/KG WET = MG/KG WET MG/KG WET MG/KG WET  MG/KG
ENDOSULFAN SULFATE < 0.066 < 0.066 - < 0.066 < 0.066 < 0.066f_. "< 0.066
BHC, ALPHA ' < 0.003 .< 0.003 < 0.003 | < 0.003 < 0.003' < 0.003
BHC, BETR < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
BHC, DELTA < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
BHC, GAMMA < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006
ALDRIN < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
DIELDRIN . < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
4, 4'-DDE < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
4, 4'-DDD < 0.011 < 0.011 < 0.011 < 0.011 < 0.011 < 0.011
4y 4'-DDT ' < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012
HEPTACHLOR | < 0.009 < 0.009 < 0.009 - < 0.009 < 0.000 < 0.009
HEPTACHLOR EPOXIDE < 0.08 < 0.08 < 0.08 < 0.08 < 0.08 < 0.08
CHLORDANE < 0.014 < 0.014 < 0.014 < 0.014 < 0.014 < 0.014
TOXAPHENE < 0,02 < 0.02 < 0.02 < 0.02 ° < 0.02 < 0.02
PCB-1016 ’ < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
PCB~-1221 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 . < 0.1
PCB-1232 . < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

PCB~1242 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 <CAL
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SAMPLES RECEIVED @9/17/84 |

LAB# . 4990507 . 4090508 4090509 4090510 4090511 4090512

UNITS . MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WE
PCB-1248 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 <o.1
PCB-1254 < Q.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
PCB-1260 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TETRACHLORODIBENZD-P-DIOXIN . 0.02 < 0.02 0.02 < 0.02 0.02 < 0.02
ENDRIN < 0,006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006
ENDRIN ALDEHYDE < 0.023 < 0.023 < 0.023 < 0.023 < 0.023 < 0.023
THIRAM < 0,028 < 0.028 < 0.028 < 0,025 < 0.D2% < 0.02¢%

CAL

e T
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LAB# 4090513 B6-11.5 - 13 FEET
LAB# 4090514 B6-24 - 25.5 FEET

LAB# 4Q9@515 B7- FIELD BLANK

LAB# 4090516 B7- NEAR SURFACE

LAB# 4090517 B7- NEAR SURFACE(REPLICATE)
LAB# 4090518 PB7- 16.5-18 FEET

LAR# 4090513 4090514 4232515 40390516 4090517 4@9051¢

UNITS MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG
ASBESTOS, % OF BULK SAMPLE 0 0 0 0 0 0
ALUMINUM, TOTAL 1400 1600 - 120 8200 6600 . 1700
CHROMIUM, TOTAL 15 6.4 3.6 20 1 14
BARIUM, TOTAL 410 510 3.6 360 330 10
BERYLLIUM. TOTAL <0.20 <0.20 <0.2¢ <0.20 <0.20 <0.20
COBALT, TOTAL 2.4 | 0.80 <0.20 2.6 2.2 0.60
COPPER, TOTAL | 18 3000 0.30 21 21 1.4
IRON, TOTAL 1400 2900 100 6500 6200 1600
NICKEL, TOTAL 34 29 5.4 53 _ 46 45
MANGANESE, TOTAL 120 59 2.0 380 250 240
ZINC, TOTAL 76 1200 1.2 64 ‘ £3 .0
VANAD IUM 20 22 25 30 29 e
SILVER, TOTAL 4.0 0.80 <0.20 2.6 2.4 0.40




SAMPLES RECEIVED 09/17/84

KUMAR MALHOTRA ASSOCIATES

PARGE 20

LAB# 4090513 4090514 4090515 4090516 4090517 409051¢

UNITS _ MB/KG WET  MG/KG WET  MG/KG WET  MG/KG WET  MG/KG WET  MG/KG W
ARSENIC, TOTAL 0.17 0.22 0.12 0.22 0.32 0.20
ANTIMONY, TOTAL < 0.3 <0.3 <0.3 <0.3 <0.3 <0.3
SELENIUM, TOTAL 0.12 <0.04 <0.04 .22 0.28 0.15
THALLIUM, TOTAL 6.4 <0.40 <0.40 <0.40 <0.40 <0.40
MERCURY, TOTAL 0.21 0.34 <0.01 0,00 0.07 0.02
TIN, TOTAL <20 < 20 < 20 < 20 <20 <20
CADMIUM, TOTAL 1.2 1.0 <Q.2 1.0 1.0 0.4
LEAD, TOTAL 2000 3900 , <1.9 S2 120 <1.0
BORON 6.1 7.4 2.7 16 21 4.6
NITROGEN, AMMONIA AS N < 9.7 < 9.7 <10 71 12 10
CYANIDE, TOTAL 0.12 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
SULFIDES, as S < 0;5 < 0.5 < 0.5 < 0.5 < 0.5§ < 0.5
PURGERBLES-31 CPDS, GC
ACROLEIN €1 <1 <1 ! ! <1
ACRYLONITRILE ' <1 | <1 | <1 1 ! <1
BENZENE <0.02 < 0.02 <0.02 .02 0.02 < 0.02
TOLUENE <0.02 < 0.02 <0.02 0.02 0.02 < 0.02
ETHYLBENZENE <0.02 < 0.02 <0.02 0.02 0.02 < 0.02

CAL




KUA;J MALHOTRA ASSOCIATES
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LAB# 4090513 4090514 4090515 4290516 4090517 4090518

UNITS _MB/KG WET  MG/KG WET  MG/KG WET  MG/KB WET  MG/KG WET  MG/KG W
“ARBON TETRACHLORIDE <0.5 < 0.8 < 0.8 <e.8 0.5 <e.8
CHLOROBENZENE < 0.02 < 0;02 < 0,02 < 0.02 0.02 < 0.02
1, 2-DICHLOROETHANE < 0.2 < 0,2 0.2 <o0.2 0.2 < 0.2
1, 1, 1-TRICHLOROE THANE <0.2 < 0.2 0.2 < 0.2 0.2 <02
1, 1-DICHLOROETHANE < 0.2 < 0.2 0.2 <o0.2 0.2 <o.2
1, 1-DICHLORDETHENE < 0.2 < 0.2 0.2 <0.2 0.2 <02
1,1, 2~TRICHLORCETHANE < 0.2 < 0.2 0.2 <o0.2 0.2 < 0.2
>HLOROETHANE < 0.2 < 0.2 0.2 < 0.2 0.2 < 0.2
2-CHLOROETHYL VINYL ETHER <0.s < 0.5 0.5 < 0.5 0.5 <0.s
SHLOROFORM < 0.4 < 0.4 0.4 < 0.4 0.4 < 0.4
{, 2-DICHLOROPROPANE < 0.2 < 0.2 0.2 < 0.2 0.2 < 0.2
:IS-I,3-DICHLOROPROPENE. € 0.2 < 0.2 0.2 < 0.2 0.2 < 0.2
FRANS=-1, 3-DICHLOROPROPENE < 0.2 < 0.2 0.2 < 0.2 0.2 <o0.2
METHYLENE CHLORIDE < 0.4 < 0.4 0.4 < 0.4 0.4 € 0.4
1ETHYL CHLORIDE < 0.4 < 0.4 0.4 < 0.4 0.4 < 0.4
dETHYL BROMIDE < 0.4 < 0.4 0.4 < 0.4 0.4 < 0.4
JROMOFORM ) <1 <1 1 <1 1 <1
)1CHLOROBROMOME THANE < 0.8 0.8 0.8 <o0.8 0.8 < 0.8
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PRGE 22

LAB# 4090513 4090514 4090515 4090516 4090517 4090518

UNITS MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG Wi
TRICHLOROFLUOROME THANE < 0.8 < 0.5 < 0.8 < 0.8 < 0.8 < 0.8
DICHLORODIFLUOROME THANE < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
D I BROMOCHLOROME THANE < 0.8 < 0.8 < 0.8 < 0,8 < 0.5 < 0.8
TETRACHLOROE THENE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
TRICHLOROETHENE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 ¢ 0,2
VINYL CHLORIDE < 0.,5§ < 0.6 < 0.5 < 0.5 < 0.5 < 0.5
TRANS-1, 2-D ICHLOROE THENE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
1,1,2,2,-TETRACHLOROETHANE < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2
0-XYLENE < 0.02 < 0.02 <0.02 <0.02 <0.02 <0.02
XYLENES < 0.02 < 0.02 <0.02 <0.02 <0.02 <0.02
BASE/NEUTRALS-46 CPDS, GC |
DI-N-BUTYLPHTHALATE 0.21 0.12 0.21 0.33 0.24 0.30
1, 2-DICHLORDBENZENE < 0,028 < 0.028 < 0.028 < 0.028 < 0.02¢ <0.0268
1, 3-DICHLOROBENZENE < 0.028 < 0.028 < 0.028 < 0.028. < 0,028 <0.028
1.4-DxcuLoRoaéNZENE < 0.028 < 0.028 < 0.028 < 6.028 < 0.02¢ <0.028
HEXACHLORODETHANE < 0.028 < 0.028 < 0.028 < 0.028 < 0.02% :<0.028
HEXACHLOROBUTADIENE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 <0.028
HEXACHLOROBENZENE < 0.028 < 0.028 < 0.028 < 0.028

< 0.028 ( )

CAL
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LAB# 40903513 4090514 4090515 4090516 4090517 4090518

UNITS . MG/KG WET MG/KG WET MG/KG WET MG/KG WET - MG/KG WET MG/KG W
1,2, 4-TRICHLOROBENZENE < 0.028 < 0.028 < 0;028 < 0,028 <.0.02§ < 0.028
BIS (2-CHLORODETHOXY) METHANE < 0,028 < 0.028 < 0.0268 0.028 < 0,028 < 0.028
2-CHLORONAPHTHRLENE < 0,028 < 0.028 < 0.025 < 0,028 0.02¢ < 0.028
1SOPHORONE < 0,055 < 0.05§ < 0.053 < 0.055 < 0.055 < 0.055
NITROBENZENE < 0.028 < 0.028 < 0.025 < 0.02°% < 0.02¢ < 0.028
2, 4-DINITROTOLUENE < 0.14 < 0.14 < 0.14 < 0.14 < 0.14 < 0014
2, 6-DINITROTOLUENE < 0.14 < 0.14 < 0.14 < 0.14 < 0.14 < 0.14
4-BROMOPHENYLPHENYL ETHER < 0,028 < 0.028 < 0.028 < 0.029 < 0.02¢% < 0.02%
BIS(2-ETHYLHEXYL) PHTHALATE <2 4.2 81. 120 8.8 5.0
DI-N-OCTYL PHTHALATE 10 1.9 47 56 9.3 4.4
DIMETHYL PHTHALATE < 0.028 < 0.028 < 0.028 < 0.028 < 0.02§ < 0.025
FLUORENE 0.10 0.031 < 0.028 < 0.028 < 0.029 < 0.028
FLUORANTHENE 0.14 0.12 < 0.028 0.29 0.14 < 0.028
CHRYSENE < 0.028 < 0.028 < 0.028 0.19 0.087 < 0.026
PYRENE 0.14 0.11 < 0,028 0.35 0.18 < 0,028
PHENANTHRENE 0.19 0.27 < 0.02% 0.40 0.27 < 0,028
ANTHRACENE 0.10 < 0.028 < 0,028 0.11 0.082 < 0.028
BENZO (R) ANTHRACENE < 0.055 < 0.055 < 0.055 14 0.082
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LAB# 4090513 4090514 4090515 4090516 4990517 4090518

UNITS - MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WE
BENZO (B) FLUORANTHENE | < 0.055 < 0.055 < 0.08§5 < 0,055 < 0.053 < 0.055
BENZO (K) FLUORANTHENE < 0.055 ; 0.055 < 0,055 . < 0.055 < 0.955 < 0,035
BENZO (A) PYRENE < 0.055 < 0.055 < 0.035 < 0.053 < 0.033 "< 0.035
DIEENZO (A, H) ANTHRACENE < 0.083 < 0.0S3 < 0.083 < 0,083 < 0,053 < (.083
BENZO(GHI) PERYLENE 0.036 < 0.083 | < 0.083 < (.083 < 0,083 < 0,083
4-~CHLOROPHENYLPHENYL ETHER < 0,028 < 0.028 < 0.028 < 0,028 <0.028 < 0.028
3, 3* ~-DICHLOROBENZ IDINE < 0.069 < 0.069 < 0.069 < 0.060 < 0.060 < 0.069
BENZIDINE < 0.025 < 0.028 < 0.028 < 0.025 < 0,02¢ < 0.028
BIS (2-CHLOROETHYL) ETHER < 0,028 < 0.028 < 0.028 < 0.02% < 0.02% < (0.028
1, 2-DIPHENYLHYDRAZ INE < 0,028 < 0.028 - < 0.028 < 0.028 < 0.02% < 0.028
HEXACHLOROCYCLOPENTADIENE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 < 0,028
N-NITROSODIPHENYLAMINE < 0.028 < 0.028 < 0.028 < 0,028 < 0,028 < 0.028
ACENAPHTHYLENE < 0.028 0.032 < 0,028 < 0.028 < 0,028 < 0,028
ACENAPHTHENE | < 0.028 < 0.028 < 0,028 < 0.028 < 0.02§ < 0,028
BUTYL BENZYL PHTHALATE < 0.028 < 0.028 < 0.028 < 0.028 < 0,028 < 0.028
N-NITROSODIMETHYLAMINE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 © < 0,028
N-NITROSODI-N-PROFYLAMINE < 0.08§5 < 0.055 < 0.055 < 0,055 < 0.053 < 0.055

BIS (2-CHLOROISOPROPYL) ETHER < 0,028 ( < 0,028 < 0,028 ( < 0.028 < 0.028 <CKL

. —— —
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LABH 4090513 4090514 4090515 4090516 4090517 4090518
UNITS . MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WE
DIETHYL PHTHALATE < 0.028 < 0;028 < o.oés < 0.025 € 0.028 < 0,028
INDENO (1,2, 3-CD) PYRENE < 0.069 < 0.069 | < 0.069 < 0.060 € 0.060 < 0.069
NAPHTHALENE 0.10 0.26 _'< 0.025 0.15 0.16 < 0.028
ACID EXTRACTS-11 CPDS, GC
PHENOL < 0.01 < 0.01 < 0.01 < 0.0 < 0.01 < 0.01
2-NITROPHENOL < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0,02
4-NITROPHENOL < 0.2 <0.2 < 0.2 < 0.2 < 0.2 < 0.2
2, 4-DINITROPHENOL < 0,02 < 0.02 < 0.02 <0.02 < 0.02 < 0.02
4, 6-DINITRO-0-CRESOL <0.6 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6
PENTACHLOROPHENOL < 0.3 < 0.3 < 0.3 < 0.3 <0.3 < 0.3
P-CHLORD-M-CRESOL <0.02 < 0.02 < 0.02 < 0.02 < 0.2 <002
2-CHLOROPHENOL <0.02 < 0.02 < 0.02 <0.02 <0.02 <o0.02
2, 4-DICHLOROPHENOL < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < .01
2, 4, 6~TRICHLOROPHENOL < 0,03 < 0.03 < 0.03 <0.03 <0.03 <0.03
2, 4~DIMETHYLPHENOL < 0.01 < 0.01 < 0.01 < 0.01 < 0.0 < 0.01
PESTICIDES/PCB'5-26 cpns; GC :
ALPHA ENDOSULFAN <0.014 <0.014 < 0.014 <0.014 <0.014 <0.014
BETAR ENDOSULFAN < 0.064 < 0.064 < 0.064 < 0.064 0.064 <(E}£§g[4
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'SAMPLES RECEIVED ©9/17/84 e

LRBQ‘ | | 4090513 4090514 4090515 4090516 4090517 4090518
UNITS _MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WE
ENDOSULFAN SULFATE < 0.066 < 0.066 < 0.066 < 0.066 < 0.066 - < 0.066
BHC, ALPHA < 0.003 < 0.003 < 0.003 < 0.603 < 0.003 < 0.003
BHC, BETR < 0.004 < 0.004 < 0.004 < 0.004 < 0.004’ < 0,004
BHC, DELTA < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
BHC, GAMMA < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006
ALDRIN < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
DIELDRIN < 0,002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
4y 4'-DDE < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
4, 4'-DDD < 0.011 < 0.011 < 0.01] < 0.011 < 0.011 < 0.011
4, 4'-DDT < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012
HEPTACHLOR < 0.000 < 0.009 < 0.009 < 0.000 < 0.000 < 0.000
HEPTACHLOR EPOXIDE < 0.08 < 0.08 < 0.08 < 0.08 < 0.08 < 0.08
CHLORDANE < 0.014 < 0.014 < 0.014 < 0.014 <. 0.014 < 0.014
TOXAPHENE < 0.02 < 0,02 < 0,02 < 0,02 < 0,02 < 0,02
PCB-1016 : < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
PCB-1221 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
PCB-1232 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
PCB-1242 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1




o | QLNAR MALHOTRA ASSOCIATES - . . .
SAMPLES RECEIVED 9/17/84 . | T | PRGE 27 |
LAB# 4090513 4090514 4090515 4090516 4090517 4090518
UNITS 'MG/KG WET  MG/KG WET  MG/KG WET  MG/KG WET  MG/KG WET ~ MG/KG WE
PCB-1248 _ ' < O;I < 0.1 < 0.1 ' < 0.1 < 0.1 R A |
PCB-1254 0.4 < 0.1 < 0.1 0.0 2.0 < 0.1
PCB-1260Q | < Q.1 < Q0,1 < 0.1 < Q.1 , | < 0.1 .<_.0.l
TETRACHLORODIBENZO-P-DIOXIN < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
ENDRIN <0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006
ENDRIN ALDEMYDE < 0.023 < 0.023 < 0.023 < 0.023 < 0.023 < 0.023
THIRAM < 0.028 < 0.028 < 0.028 < 0.02S <0.028 < 0.028

CAL
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' SAMPLES RECEIVED 09/17/84 . .'*f, ‘ I R . ’ - PAGE 28 .

LAB# 4292519 B7- 16.5 - 18 FEET(REPLIcATE)
LAP# 4090520 B7-29 - 30.5 FEET
LAB# 40903521 F9- NEAR SURFACE
LAB# 4090522 B9- 9-10.5 FEET .
LAE# 4290523 B3- 29-30.5 FEET ,
AR R R AR S R T S T N R R S D S I N I S R N I S e R I R S N R R R I T T T N R T N SN E T IR E R EEEN RS S e
LAE# 4090519 403052 4990521 4Q9Q522 4090523
UNITS ‘ MG/KG WET MG/KG WET  MG/KB WET MG/%G WET MG/KG WET
ASBESTOS, % OF EBULK SAMPLE 0 Q | 0 - 0
ALUMINUM, TOTAL 2500 0aQ 1500 1700 1400
CHROMIUM, TOTAL 13 1.5 28 26 3.5
BARIUM, TOTAL 23 13 200 410 120
BERYLLIUM, TOTAL <0.20 <0.20 <0.20 20,20 <0.20
COBALT, TOTAL 0.80 <0.20 9.0 5.0 0.20
COPPER, TOTAL | 2.8 11 33 1 9.4 ]
IRON, TOTAL 2000 2200 2700 2000 1600
NICKEL, TOTAL 51 7.% 120 77 12
MANGANESE, TOTAL 310 54 120 100 150
ZINC, TOTAL 9.8 20 130 35 "
VANADIUM <2 9.2 21 s 1S
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LABK ‘ | 4030519 4090520 4090521 4090522 4090523

UNITS | . MG/KG WET  MG/KB WET  MG/KG WET  MG/KG WET  MG/KG WET
ANTIMONY, TOTAL - 0.3 <03 <3 <g.3 <o.3
SELENIUM, TOTAL - 0.43 <0.04 0.%6 <0.04 < 0.04
THALLIUM, TOTAL <0.40 <0.40 0 - < 0.40
MERCURY, TOTAL 0.03 | 0.02 0.07 0.07 0.07
TIN, TOTAL <20 <20 <20 <20 <20
CADMIUM, TOTAL 0.4 <0.2 1.0 1.0 1.0
LERD, TOTAL ' <1.0 | <1.0 250 2% 6
BORON 5.9 0.6 7.6 2.5 2.2
NITROGEN, AMMONIA AS N 10 <10 12 - <9.8 13
CYANIDE, TOTAL <0.10 < 0.10 < 0.10 <0.10 <0.10
SULFIDES, as S <0.5 < 0.5 < 0.5 <0.5 <0.5
PURGEAELES-31 CPDS, GC
ACROLEIN <1 <1 <1 <1 <1
ACRYLONITRILE <1 <1 <1 <! <1
BENZENE < 0,02 < 0.02 < 0.02 <0.02 <0.02
TOLUENE < 0,02 < 0.02 < 0.02 <0.02 <0.02
ETHYLBENZENE . < 0.02 < 0.02 < 0.0z <0.02 <0.02

< 0.8 < 0.8 < 0.8

CARBON TETRACHLORIDE

<0.8 <0.8 CAL
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LAB# 4990519 4030520 4092521 4030522 4090523
UNITS MG/KG WET MG/KG WET MG/KG WET  MG/KG WET MG/KG WET

CHLOROBENZENE . < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
1, 2-D1CHLORGE THANE < 0.2 < 0.2 <0.2 < 0.2 < 0.2

1, 1, 1-TRICHLORDE THANE < 0.2 < 0.2 <o, < 0.2 < 0.2

1, 1-DICHLORDE THANE < 0.0 < 0,2 < 0.2 < 0.2 < 0.2

1, 1-DICHLOROE THENE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
1,1, 2-TRICH.OROETHANE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
CHLOROETHANE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
2-CHLOROETHYL VINYL ETHER < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
CHLOROFORM < 0.4 < 0.4 < 0.4 < 0.4 <0.4

1, 2-DI1CHLOROPROPANE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
CIS-i, 3-DICHLOROPROPENE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
TRANS-1, 3-DICHLOROPROPENE < 0.2 < 0.2 < 0.2 < 0.2 <o0.2
METHYLENE CHLORIDE < 0.4 < 0.4 < 0.4 < 0.4 <0.4
METHYL CHLORIDE < 0.4 < 0.4 < 0.4 < 0.4 <0.4
METHYL BROMIDE < 0.4 < 0.4 < 0.4 < 0.4 <0.4
BROMOFORM | < 1 < 1 < <1 <1
DICHLOROBROMOME THANE < 0.8 < 0.8 < 0.8 < 0.8 <0.8
TRICHLOROFLUOROMETHANE < 0.8 < 0.8 < 0.8 0.8 <0.8

CAL
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LAR# 4@90519 4090520 4090521 4090522 4090523

UNITS . MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET
DICHLORODIFLUOROME THANE < 0.1 < 0.1 0.1 < 0.1 < 0.1
D I EROMOCHLOROME THANE < 0.8 <0.% < 0.8 < 0.5 < 0.5
TETRACHLOROE THENE < 0.2 <0.2 0.2 < 0.2 < 0.2
TRICHLORDE THENE < 0.2 <o0.2 0.2 < 0.2 < 0.2
VINYL CHLORIDE < 0.5 <J.5 < 0.5 < 0.5 < 0.5
TRANS-1, &-DICHLORDETHENE < 0.2 < 0.2 0.2 < 0.2 < 0.2
'1,1,2,2-TETRACHLOROETHANE < 0.2 <0.2 < 0.2 < 0.2 < 0.2
0-XYLENE < 0,02 <0.02 < 0.02 <0.02 <0.02
XYLENE < 0.02 < 0.02 < 0.02 < 0,02 <0.02
BASE/NEUTRALS-46 CPDS, GC
DI-N-BURYLPHTHALATE 0.18 0.081 < 0.028 < 0.028 0.054
1, 2-DICHLOROBENZENE < 0.028 < 0.028 < 0.028 < 0.02% 0.032
1, 3-DICHLOROBENZENE < 0028 < 0.02€ < 0.028 < 0,028 < 0.02%
1, 4-DICHLORDBENZENE < 0. 0ng < 0.028 < 0.028 < 0.025 < 0.028
HE XACHLOROE THANE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028
HEXACHL.OROBUTADIENE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028
HEXACHLOROBENZENE . < 0.028 < 0.028 < 0.028 < 0.028 < 0.028
1,2, 4-TRICHLOROBENZENE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028

CAL
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LAE# 4090519 4090520 4090521 4090522 4090522

UNITS - MG/KB WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET
BIS(2-CHLOROETHOXY) METHANE < 0.028 < 0.025 < 0.028 < 0.028 < 0.028
&-CHLORONRPHTHALENE < 0,028 ¢ 0.028 < 0.028 < 0,028 < 0.028
1SOPHORONE < 0.0353 < 0.C35 < 0.053 < 0.055 < 0.0335
NITRGEENZENE < 0.02¢ < 0.025 .< 0.028 < 0.028 < 0.02%
2, 4~DINITROTOLUENE < (.14 < 0.14 < 0.14 < 0,14 < Q.14
2,6-DINITROTOLUENE < 0. 14 < 0.14 < 0.14 < 0.14 < 0.14
4-BROMOPHENYLPHENYL ETHER < 0.028 < 0.028 < 0.028 < 0.028 < 0.02¢
BIS(2-ETHYLHEXYL) PHTHALATE 2.3 2.0 3.6 1.2 1.2
DI-N-OCTYL PHTHALATE 0.59 0.5% 0.40 0.20 0.31
DIMETHYL PHTHALATE < 0,028 < 0.028 < 0.028 < 0.02% < 0.02%
FLUORENE < 0.028 < 0.02§ < 0.028 < 0,028 < 0.02%
FLUORANTHENE < 0.028 < 0.028 0.64 < 0.028 0.640
CHRYSENE < 0.025 < 0.028 0.26 < 0,028 < 0,028
PYRENE < 0,025 < 0.028 0.44 < 0.025 0.043
PHENANTHRENE < 0.055 < 0.055 0.27 < 0.055 0.12
ANTHRACENE < 0.028 < 0.02% 0.20 < 0.028 0.04%
BENZO (R) ANTHRACENE < 0.055 < 0,055 o.zo' < 0.055 < 0.053
BENZO (B) FLUORANTHENE <0.035 <0.055 <0.055 <0.055 <0.055




SAMPLES RECEIVED ©9/17/84

LABR#

BENZO (K) FLUDRANTHENE
EENZO (R) PYRENE
DIBENZO (A, H) ANTHRACENE
FENZO (GHI) PERYLENE
4—-CHLOROPHENYL PHENYL ETHER
3, 3' -DICHLOROKENZ IDINE
PENZIDINE

BIS (2~CHLORDETHYL) ETHER
1, 2-DIPHENYLHYDRAZ INE
HEXACHLOROCYCLOPENTADIENE
N-NITROSODIPHENYLAMINE
ACENAPHTHYLENE |
ACENAPHTHENE

BUTYL BENZYL PHTHALATE
N-NITROSODIMETHYLAMINE

N-NITROSODI-N-PROPYLAMINE

BIS (2-CHLOROISOPROPYL) ETHER

DIETHYL PHTHALATE

AR MALHOTRA ASSOCIATES

(

. PAGE 33
4090519 4Q9052@ 4090521 4990522 4090523
.MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET
< 0,055 . < 0.055 0.52 < 0.055 < 0.0355
< 0.053 < 0.055 < 0,055 < 0,055 < 0.035
< 0.083 < 0.083 < 0.083 < 0.083 < 0,083
< 0.083 < 0,083 < 0.083 < 0.083 < 0.083
< 0,028 < 0.02% < 0.02% < (0.02¢ < 0,028
< 0.060 < 0.069 < 0.069 < 0.060 < 0.060
< 0.025 < 0.029 < 0.02% < 0,028 < 0,028
< (0.02% < 0.028 < 0.028 < (0,028 < 0.02¢
< 0.028 < 0,028 < 0.029 < 0.029 < 0.028
< 0.028 < 0.028 < 0,028 <'0.028 < 0.028
< 0.028 < 0.028 < 0.028 < 0.028% < 0.028
< 0.028 < 0.028 < 0.028 < 0.028 < 0.028
< 0.028 < 0.028 < 0.028 < 0.02% 0.044
< 0.028 < 0.02§% < 0,028 < 0.029 < 0.025
< 0.02% < 0,028 < 0.025 < 0.028 < 0,029
< 0.055 < 0.0535 < 0.055 < 0.055 < 0.055
< 0.028 < 0.028 < 0.028 < 0.028 0.025
< 0,028 < 0,028 < 0,028 < 0.028 0.028

CAL




SAMPLES RECEIVED 09/17/84

KUMAR MALHOTRA ASSOCIATES

. | , PAGE 34

LABYH 4090519 ' 4090520 4090521 4090522 4092523

UNITS MG/KG WET  MG/KG WET MG/KG WET  MG/KG WET  MG/KG WET
INDENO(1, 2, 3-CD) PYRENE < 0.069 < 0.069 < 0.069 < 0.060 < 0.060
NAPHTHALENE 0.2 < 0.028 < 0.028 < 0.025 0.50
ACID EXTRACTS-11 CPDS, GC
PHENOL < 0.01 < 0.0 < 0.01 < 0.01 < 0,01
2-NITROPHENOL < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
4-NITROPHENOL 0.2 0.2 0.2 0.2 0.2
2, 4-DINITROPHENOL < .02 < 0.02 < 0.02 < 0.02 < 0.02
4, 6-DINITRO-0-CRESOL <c.8 <o0.6 < 0.6 < ¢.6 < o.6
PENTACHLOROPHENOL < 0.3 < 0.3 30 =7 < 0.3
P~CHLORO~-M-CRESOL < 0.02 < 0.02 < 002 < 002 < 002
2-CHLOROPHENOL | < o0.02 < 0.02 < 0.02 < 0.02 < 0.02
2, 4~DICHLOROPHENOL < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
2, 4, 6~TRICHLOROPHENOL < 0.03 < 0.03 < 0.03 < 0.03 < 0.03
2, 4-DIMETHYLPHENOL < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
PESTICIDES/PCBYS-26 CPDS, GC
ALPHA ENDOSULFAN < 0.014 < 0.014 < 0.014 < 0.014 < 0.014
BETA ENDOSULFAN . < 0.064 < 0.064 < 0.064 < 0.064 < 0.064
ENDOSULFAN SULFATE < 0.066 < 0.066 < 0.066 < 0.066 < 0.066

CAL
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LAR# 4030519 4090520 4090521 4090522

UNITS - MG/KG WET MG/KG WET  MG/KG WET MG/KG WET
BHC, ALPHA < 0.003 _é 0.003 < 0.003 < 0.003
FHC, BETA < 0.004 < 0.004 < 0.004 < 0.004
EHC, DELTA < 0.004 < 0.004 < 0.004 < 0.004
EHC, GAMMA < 0.006 < 0.006 < 0.006 < 0.006
ALDRIN < 0.004 < 0.004 < 0.004 < 0.004
DIELDRIN < 0,002 < 0.002 < 0.002 < 0.002
4, 4% -DDE < 0.004 < 0.004 < 0.004 < 0.004
4,4'-DDD < 0.011 < 0.011 < 0.011 < 0.011
4,4 -DDT < 0.012 < 0.012 < 0.012 < 0.012
HEPI?CHLOR < 0.000 < 0.000 < 0.009 < 0.009
HE;%LCHLOR EPOXIDE < 0.08 < 0.08 < 0.08 < 0.08
CHLORDANE < 0.014 < 0.014 < 0.014 < 0.014
TOXAPHENE < 0.02 < 0.02 < 0.02 < 0.02
PCB-1Q16 < 0.1 < 0.1 < 0.1 < 0.1
PCB-1221 < 0.1 < 0.1 < 0.1 < 0.1
PCB-1232 < 0.1 < 0.1 < 0.1 < 0.1
PCB-1242 < 0.1 < 0.1 < 0.1 < 0.1
PCB-1248 < 0.1 < 0.1 < 0.1 < 0.1

PAGE 35

4090523
MG/KG WET

CAL
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LAE# . 4099519 4032520 4090521 4Q90522 4090523

UNITS MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET
PCB-1254 < 0.1 < 0.1 0.4 < 0.1 < 0.1
PCR-126@ < O.l‘ "< 0.1 < O.1 < 0.1 < 0.1
TETRACHLORODIBENZO~P-DIOXIN < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
ENDRIN < 0.006 < 0.006 < 0.006 < 0.006 < 0.006
ENDRIN ALDEHYDE < 0.023 < 0.023 < 0.023 < 0.023 < 0.023
THIRAM < 0.028 < 0.02% < 0.028 < 0.028% < 0.025

( ( | CAL

e it ——
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'KUMAR MALHOTRA ASSOCIATES

SAMPLES RECEIVED ©9/21/84 PRGE 1

LAB# 4090698 B3 SURFACE

LAB# 4090693 B3 NEAR SURFRACE

LAB# 4090700 B339.5 - 40 FEET

LAB# 4090701 BS SPUN AUGERS & SAMPLE FROM 20 FEET

LABR# 4@30702 B8 20 FEET OFF AUGERS

LAB# 4090703 B1@ NEAR SURFACE
O R R N N N TR R N N I R I I O R R R S R R R R R R S S I I NS NSRS D S

LAB# 4090698 4030699 40390720 4090701 4030702 4Q9070:

UNITS MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG WET MG/KG V.
ASBESTOS, * OF BULK SAMPLE 0 0 0 0 0 0
ALUMINUM, TOTAL 5500 3800 3000 1300 1600 2906
CHROMIUM, TCTAL 23 12 6.1 1.3 1.3 8.2
BARIUM, TOTAL 680 330 110 21 45 13
BEERYLLIUM, TOTAL ¢ 0.2 <0.2 < 0.2 <0.2 <0.2 <0.2
COBALT, TOTAL 4.0 2.3 2.0 <0.2 1.2 1.4
COPPER, TOTAL 880 2800 9.6 2.5 2.5 3.5
IRON, TOTAL 13000 83000 39000 5200 81000 4500
NICKEL, TOTAL 62 40 16 3.9 3.6 18
MANGANESE, TOTAL 450 270 320 110 140 140
ZINC, TOTAL 1800 2500 30 21 15 2
VANADIUM 18 14 13 6.0 7.4 21
SILVER, TOTAL 2.3 1.5 2.0 1.1 1.6

( ( CAL’
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PAGE 2
LAB#H 4090698 4090699 4090700 4090701 - 4090702 40997
UNITS MG/KG WET MG/KG WET MG/KG WET MG/KG WET - MG/KG WET MG/KG
ARSENIC, TOTAL 3.4 3.4 3.6 1.4 1.3 1.¢
ANT IMONY, TOTAL < 0.3 < 0.3 < 0.3 <0.3 <0.3 < 0.3
SELENIUM, TOTAL 0.10 0.18 < 0.04 <0.04 . € 0.04 0.0
THALLIUM, TOTAL < 0.40 < 0.40 < 0.40 <0.40 < 0.40 <0.4
MERCURY, TOTAL 0.10 0.17 0.05§ 0.04 0.02 0.0
TIN, TOTAL < 20 25 2§ < 20 <20 <20
CADMIUM, TOTAL < 0.20 2.0 < 0.20 < 0.20 < o.zo. < 0.2
LERD, TOTAL 4700 1300 13 8.2 5.4 20
BORON 9.7 19 3.3 1.7 3.0 5.7
NITROGEN, AMMONIA AS N 12 18 16 16 43 16
CYANIDE, TOTAL 2.3 < 0.1 1.6 0.8 <0.10 < 0.1
SULFIDES, as S < 0.5 < 0.5 < 0.5 <0.5§ <0.5 <0.5
PURGEABLES-31 CPDS, GC
ACROLEIN < 1 < 1 <1 <1 <1 <1
ACRYLONITRILE <1 <1 <1 <1 <1 <1
- BENZENE < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
TOLUENE < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
ETHYLBENZENE < 0.02 < 0.02 < 0,02 < 0.02 < 0.02 (::Z\é[gz




KUMAR MALHOTRA ASSOCIATES

' SAMPLES RECEIVED 09/21/84 . PAGE 3

LAB# | 4092698 4090699 4090700 4090701 4090792 409070.

UNITS MG/KG WET MG/KG WET MG/KB WET MG/KG WET - MG/KG WET MG/KB
CARBON TETRACHLORIDE < 0.8 < 0.8 < 0.8 0.8 < 0.8 < 0.8
CHLOROBENZENE < 0.02 < 0.02 < 0.02 0.02 < 0.02 < 0.02
1, 2-DICHLOROETHANE <0.2 < 0.2 © < 0.2 0.2 < 0.2 < 0.2
1,1, 1-TRICHLOROETHANE < 0.2 < 0.2 < 0.2 0.2 < 0.2 < 0.2
1, 1-DICHLOROETHANE < 0.2 < 0.2 < 0.2 0.2 < 0.2 < 0.2
1, 1-DICHLOROETHENE < 0.2 < 0.2 < 0.2 0.2 < 0.2 < 0.2
1, 1, 2-TRICHLOROETHANE < 0.2 < 0.2 < 0.2 0.2 < 0.2 < 0.2
CHLOROETHANE < 0.2 < 0.2 < 0,2 0.2 < 0.2 < 0.2
2-CHLOROETHYL VINYL ETHER < 0.5 < 0.5 < 0.5 0.5 < 0.5 < 0.5
CHLOROFORM < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4
1, 2-DI1CHLOROPROPANE < 0.2 < 0.2 < 0.2 < 0.2 <o0.2 < 0.2
CIS-1, 3-DICHLOROPROPENE < 0.2 < 0.2 < 0,2 < 0.2 <0.2 <o0.2
TRANS-1, 3-DICHLOROPROPENE < 0.2 < 0.2 <0.2 <0.2 <0.2 <o0.2
METHYLENE CHLORIDE <0.4 <0.4 < 0.4 <0.4 <0.4 <0.4
METHYL CHLORIDE <0.4 <0.4 < 0.4 <0.4 <o0.4 <0.4
METHYL BROMIDE <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
BROMOFORM <1 <1 <1 < <1 <1
DICHLOROBROMOME THANE <0.8 <0.8 <0.8 (:ZABJEJ




( KUMAR MALHOTRA ASSUCIRTE&

EAMPLES RECEIVED ©9/21/84 PAGE 4

LAB#H 4090698 4090699 4290700 4090701 4090702 40907

UNITS MB/KG WET MG/KG WET MG/KB WET MG/KG WET MG/KG WET MG/KG
TRICHLOROFLUOROME THANE <0.8 <o0.8 <0.8 <o0.8 <0.8 <0.8
DICHLOROD IFLUOROME THANE < 0.1 <o0.1 <0.1 <o0.1 <0.1 C<o.1
D I BROMOCHLOROME THANE <0.8 <0.8 <0.8 <0.8 <o0.8 <0.8
TETRACHLOROE THENE <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
TRICHLOROE THENE < 0.2 <0.2 <0.2 <0.2 <0.2 <0.2
VINYL CHLORIDE < 0.5 <0.5 <0.5 <0.5 <0.5 <90.2
TRANS-1, 2-DICHLOROETHENE < 0.2 <0.2 <0.2 <0.2 <0.2 <0.2
1,1,2,2-TETRACHLOROETHANE < 0.2 <0.2 < 0.2 <0.2 <0.2 < 0.2
O-XYLENE < 0.02 <o, 02 < 0.02 <0.02 <90.02 < 0.02
XYLENES < 0.02 <0.02 <0.02 ¢ 0.02 <0.02 <0.02
BASE/NEUTRALS-46 CPDS, GC
DI-N-BUTYLPHTHALATE < 0.028 < 0.028 < 0.028 €©.028 <0.028 <0.02:
1,2-DICHLOROBENZENE < 0.028 < 0.028 <y,028 < 0.02S <0.028 <0.02§
1, 3-DICHLORORENZENE < 0.028% < 0.028 <0.028 < 0.028 <0.028 <0.02%
1, 4-DICHLOROBENZENE < 0.028 < 0.028 <0.,029 < 0.02% <0.02% <0.028
HEXACHLOROE THANE < 0.028 0.68 <0.028 < 0.028 <0.028 <0.028
HEXACHLOROBUTADIENE < 0.028 < 0,028 <0.028 < 0.028 <0.028 <0.028
HEXACHLOROBENZENE < 0.028 < 0.028 <0.028 < 0.028 <0.028 (:L@lﬂi?




KUMAR MALHOTRA ASSOCIATES

SAMPLES RECEIVED 09)21/84 PAGE §

LAB# | 4090698 4090699 4090700 4090701 4090702 409070

UNITS MG/KBG WET ™  MG/KG WET  MG/KG WET  MG/KB WET - MG/KG WET  MG/KG
1, 2, 4~TRICHLOROBENZENE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 < g.028
BIS(2-CHLOROETHOXY) METHANE . ¢.028 < 0.028 < 0.028 < 0.028 < 0.028 < o.028
2-CHLORONAPHTHALENE < 0.028 < 0.028 < 0.028 < 0.028 <‘o.028 < 0.028
ISOPHORONE < 0.055 < 0.055 < 0.055 ‘< 0.055 < 0.055 < 0.05§
NITROBENZENE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 < o.028
2, 4~DINITROTOLUENE < 0.14 < 0.14 < 0.14 < 0.14 < 0.14 < g.14
2, 6-DINITROTOLUENE < 0.14 < 0.14 < 0.14 < 0.14 < 0.14 < g.14
4-BROMOPHENYLPHENYL ETHER < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 < 9.029
BIS(2-ETHYLHEXYL) PHTHALATE ¢ o.028 0.25 1.2 < 0.028 1.2 0.63
DI-N~-OCTYL PHTHALATE <~ 0.028 < 0.028 0.064 < 0.028 < 0.028 < p.028
DIMETHYL PHTHALATE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 < 0.028
FLUORENE < 0.028 ¢ 0.028 < 0.028 < 0.028 < 0.028 < 0.028
FLUDRANTHENE 0.088 <0.028 < 0.028 < 0.028 < 0.028 ¢ 0.028
CHRYSENE < 0.028 < 0.028 < 0.028 < 0.028 < 0,028 < 0.028
PYRENE 9.092 0.16 < 0.028 < 0.028 < 0.028 < 0.028
PHENANTHRENE 0.16 0.10 < 0.028 < 0.028 < 0.028 < 0.028
ANTHRACENE 0.040 0.084 < 0.028 0.032 < 0,028 < 0.028
BENZO (AR) ANTHRACENE 0.045 ( - 0.074 <‘o.028( < 0.028 < 0.028 (:prIQ




(
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< 0.028 <

SAMPLES RECEIVED 09/21/84 PRGE 6 '
LAB#H 4090698 4090699 4090700 4090701 4090702 - 40907
UNITS MG/KG WET MG/KG WET MG/KG WET  MB/KG WET MG/KG WET MG/KG
BENZD (B) FLUORANTHENE < 9.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.05
BENZO (K) FLUDRANTHENE < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 <<0.05
PENZO (A) PYRENE < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.05
DIEENZO (A, H) ANTHRACENE < 0.083 < 0.083 < 0.083 < 0.083 < 0.083 <<0.08
' BENZO(GHI) PERYLENE < 0.083 < 0.083 < 0.083 < 0.083 < 0.083 < 0.08
4-CHLOROPHENYLPHENYL ETHER < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 < 0.02
3, 3' -DICHLOROBENZIDINE < 0.069 < 0.069 < 0.069 < 0.069 < 0.069 < 0.06
EENZIDINE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 < 0.02
' BIS(2-CHLORDETHYL) ETHER < 0.028 < 0.028 < 0.028 < 0.02% < 0.028 < 0.02
1, 2-DIPHENYLHYDRAZ INE < 0.028 < 0.028 < 0.028 < 0.029 < 0.028 < 0.02
HEXACHLORDCYCLOPENTADIENE < 0.028 <:0.028 < 0.028 < 0.028 < 0.028 < 0.02
N-NITROSODIPHENYLAMINE < 0.028 < 0.028 < 0.028 < 0.02% < 0.028 < 0.02
ACENAPHTHYLENE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 < 0.02
ACENAPHTHENE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 < 0.02
BUTYL BENZYL PHTHALATE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 < 0.02
N-NITROSODIMETHYLAMINE < 0.028 < 0.028 < 0.028 < 0,028 < 0.028 < 0.02
N-NITROSODI-N-PROPYLAMINE < 0.055 < 0.055 < 0.055 < 0.053 < 0.05§ < 0.05
BIS(2-CHLOROISOPROPYL) ETHER <« 0.028 0.028 ¢ 0.028 < 0.028




SAMPLES RECEIVED 09/21/84

KUMAR MALHOTRA ASSOCIATES

PAGE 7

LAB# 4990698 4090699 4090700 4090701 4090702 4090703

UNITS MG/KG WET  MG/KG WET  MG/KG WET  MG/KB WET ° MG/KG WET  MG/KG W
DIETHYL PHTHALATE < 0.028 < 0.028 < 0.028 < 0.028 ' < 0.028 < 0.028
INDENO (1, 2, 3-CD) PYRENE < 0.028 < 0.028 < 0.028 < 0.028 < 0.028 < 0.028
NAPHTHALENE 0.095 | © . 0.057 < 0.028 < 0.028 < 0.028 < 0.028
ACID EXTRACTS-11 CPDS, GC
PHENOL < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
2-NITROPHENOL < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
4-NITROPHENOL < 0.2 < 0.2 < 0.2 < 0.2 <0.2 < 0.2
2, 4-DINITROPHENOL < o.02 < 0.02 - < 0.02 < 0.02 < 0.02 < 0.02
4, 6-DINITRO-0-CRESOL < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6
PENTACHLOROPHENOL, 6.5 < 0.3 < 0.3 12 19 7.9
P-CHLORO-M~CRESOL < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
2-CHLOROPHENOL < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
2, 4~DICHLOROPHENOL < 0.01 < 0.01 < 0.01 < 0.01 < 0.0t < 0.01
2, 4, 6=-TRICHLOROPHENOL < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03
2, 4=-DIMETHYLPHENOL < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
PESTICIDES/PCB' S-26 CPDS, GC
ALPHA ENDOSULFAN < 0.014 < 0.014 < 0.014 < 0.014 < 0.014 < 0.014

< 0.064 < 0.064 < 0.064 < 0.064 < 0.064

BETA ENDOSULFAN




( «uMAR MALHOTRA ASSOCIATES

SAMPLES RECEIVED 09/21/84 PAGE @&

LAB# 4990698 4090699 4090700 4090701 4090702 40907¢
UNITS MG/KG WET MG/KG WET MG/KG WET MG/KG WET - MG/KG WET MG/KG
ENDOSULFAN SULFATE 0.066 0.066 < 0.066 <-0.066 0.066 < 0;0(‘
BHC, ALPHA 0.003 0.003 <  0.003 < 0.003 0.003 ° < 0.0¢
BHC, BETA 0.004 0.004 < 0.004 < 0.004 0.004 < 0.0¢
EHC, DELTA 0.004 0.004 < 0.004 < 0.004 0.004 < 0.0¢
BHC, GAMMA 0.006 0.006 < 0.006 < 0.006 0.006 < 0.0¢
_ALDRIN 0.004 0.004 <  0.004 < 0.004 0.004 < 0.0¢
DIELDRIN 0.002 0.002 < 0.002 < 0.002 0.002 < 0.0¢
4, 4'-DDE 0.004 0.004 <  0.004 < 0.004 0.004 < 0.0¢
4,4"'-DDD 0.011 0.011 < 0.011 < 0.011 0.011 < 0.01
4, 4'-DDT 0.012 0.012 < 0.012 < 0.012 0.012 <0.01
HEPTACHLOR 0.009 0.009 < 0.009 < 0.009 0.009 < 0.00
HEPTACHLOR EPOXIDE 0;08 0.08 < 0.08 < 0.08 0.08 < 0.0§
CHLORDANE 0.014 0.014 < 0.014 < 0.014 0.014 <0.01
TOXAPHENE 0.02 0.02 < 0.02 < 0.02 0.02 < 0.02
PCB-1016 0.1 0.1 < 0.1 < 0.1 0.1 < 0.1
PCB-1221 0.1 0.1 < 0.1 < 0.1 0.1 < 0.1
PCB-1232 0.1 0.1 < 0.1 < 0.1 0.1 < 0.1

PCB-1242 0.1 0.1 < 0.1 < 0.1 0.1

CAL




KUMAR MALHOTRA ASSOCIATES

9

'SAMPLES RECEIVED ©9/21/84 , PAGE

LAB# o ' 4090698 4090699 4090700 4090701 4090702 409070:

UNITS . MG/KG WET  MG/KG WET  MG/KG WET  MG/KG WET  MG/KB WET  MG/KG W
PCB-1248 B < 0.1 < 0.1 0.1 < 0.1 < 0.1 < 0.1
PCB-1254 0.2 "¢ 0.1 0.1 < 0.1 < 0.1 < 0.1
PCB-1262 < 0.1 < 0.1 0.1 < 0.1 < 0.1 < 0.1
TETRACHLORODIRENZO-P-DIOXIN < 0.02 < 0.02 0.02 < 0.02 < 0.02 < 0.02
ENDRIN < 0.006 < 0.006 0.006 < 0.006 < 0.006 < 0.006
ENDRIN ALDEHYDE < 0.023 | < 0.023 0.023 <-0.023 < 0.023 < 0.023
THIRAM < 0,028 < 0.028 0.028 < 0.028 < 0.028 < 0.02¢

CAL




( AUMAR MALHOTRA RSSDCIRTEéf

PRGE 1@

SAMPLES RECEIVED 09/21/84
LAB# 4090704 B10 AT 20
LAR# 4@307Q5 B1Q FIELD BLANK
FT I Y T T T vt ety ety rr e e -t T i 22 2t 3 2 3 p 1 f 34234 0 3-f 3 1 f-t 2 % 2 b b g bt bl

LAB#
UNITS

ASBESTOS,
ALUMINUM,

CHROMIUM,

% OF RULK SAMPLE
TOTAL

TOTAL

BARIUM, TOTAL

BERYLLIUM,

TOTAL

COBALT, TOTAL

COPPER, TOTAL

IRON, TOTAL

NICKEL, TOTAL

MANGANESE,

TOTAL

ZINC, TOTAL

VANADIUM

SILVER, TOTAL

ARSENIC, TOTAL

ANT IMONY,

TOTAL

4030704 4030705
MG/KG WET MG/KG WET
0 0
4500 §3
4.8 1.2
1 170 2.8
< 0.2 0.2
2.7 0.2
12 13
11000 100
17 0.4
410 0.8
28 2.2
22 22
3.2 0.2
4.1 0.86
< 0.3 0.3

CAL




' SAMPLES RECEIVED ©9/21/84

LAB#
UNITS

SELENIUM, TOTAL

- THALLIUM, TOTAL
MERCURY, TOTAL

TIN, TOTAL

CADMIUM, TOTAL

_LERAD,  TOTAL

EORDN

NITROGEN, AMMONIA AS N
CYANIDE, TOTAL
SULFIDES, as S
PURGEABLES-31 CPDS, GC
ACROLEIN
ACRYLONITRILE

BENZENE

TOLUENE

ETHYLEENZENE

CARBON TETRACHLQRIDE

CHLOROBENZENE

. KUMAR MALHOTRA ASSOCIATES

4090704

4092705
MG/KG WET MG/KG WET
- 0.06 .< 0.04
< 0.40 < 0.40
< 0.02 < 0.02
33 < 20
< 0.20 < 0.20
9.6 < 1.0
1.8 2.3
21 < 16
< 0.10 4.4
<0.5§ < 0.5
<1 <1
<1 <1
< 0,02 < 0.02
< 0.02 < 0.02
< 0.02 < 0.02
<0.8 < 0.8
< 0.02 < 0.02

PAGE 11

CAL

e 2




N . - ( KUMAR MALHOTRA nssocané;
' SAMPLES RECEIVED ©9/21/84 o | ‘ | PAGE 12
' LAB# | ' N . 4090704 4090705 | |
UNITS : : : MG/KG WET MG/KG WET -
1, 2-DICHLOROETHANE ' o . <0.2 < 0.2
1,1, 1-TRICHLORDETHANE | < 0.2 < 0.2
1, 1-DICHLORDE THANE - < 0.2 < 0.2
1, 1-DICHLORDETHENE < 0.2 < 0.2
1,1, 2-TRICHLOROE THANE < 0.2 < 0.2
CHLOROE THANE < 0.2 < 0.2
2-CHLORDETHYL VINYL ETHER <0.5 < 0.5
CHLORQF ORM | < 0.4 < 0.4
1, 2-DICHLOROPROPANE <0.2 < 0.2
C1S-1, 3-DICHLOROPROPENE _ ‘ <0.2 < 0.2
TRANS~-1, 3-DICHLORDPROPENE < 0.2 < 0.2
METHYLENE CHLORIDE < 0.4 < 0.4
METHYL CHLORIDE < 0.4 < 0.4
METHYL BROMIDE < 0.4 < 0.4
BROMOFORM <1 < 1
D ICHLOROBROMOME THANE <0.8 < 0.8
< 0.8 < 0.8 )

TRICHLOROFLUOROME THANE i
D ICHLOROD IFLUOROME THANE < 0.1 < 0.1 (:LALI;




'SAMPLES RECEIVED ©9/21/84 -

LAB#
UNITS

D I BROMOCHLOROME THRANE
TETRACHLORDETHENE
TRICHLOROE THENE

VINYL CHLORIDE

TRANS-1, 2-DICHLOROETHENE
1,1,2,2-TETRACHLOROE THANE

O-XYLENE
XYLENES
BASE/NEUTRALS- 46 CPDS  ¢GC

DI-N-BUTYL PHTHALATE
1,2-DICHLOROBENZENE

1, 3-DICHLOROBENZENE

1, 4-DICHLORIBENZENE
HEXACHLORDETHANE
HEXACHLOROBUTADIENE
HEXACHLOROBRENZENE

1, 2, 4~TRICHLOROBENZENE

BIS (2-CHLORODETHOXY) METHANE

KUMAR MALHOTRA ASSOCIATES

4090704 4090705
MG/KG WET MG/KG WET
< 0.5 < 0.9
< 0.2 < 0.2
< 6.2 < 0,2
< 0.5 < 0.5
< 0.2 < 0.2
<0.2 < 0.2
<0.02 < 0,02
<0.02 < 0.02
< 0.028 < 0.028
< S.ozs < 0,028
< 0.028 < 0.028
< 0.028 < 0.028
< 0.028 < 0.028
< 0.028 < 0.028
< 0.028 < 0.028
< 0.028 < 0.028
< 0.028 < 0,028

(

- PABE 13

CAL




( (

KUMAR MALHOTRA ASSOCIATES |
o ' PAGE 14

'SAMPLES RECEIVED 09/21/84

LABN ' | - 4090704 4090705

UNITS ' | MG/KG WET  MB/KG WET
2~CHLORONAPHTHALENE < 9.028 < 0,028
1SOPHORONE - < 2.055 < 0.055
NITROBENZENE ' < 0.028 < 0.028
2, 4-DINITROTOLUENE < 0.14 < 0.14
2, 6-DINITROTOLUENE | < 0.14 < 0.14
4-BROMOPHENYLPHENYL ETHER < 0.028 < 0.02S
BIS(2-ETHYLHEXYL) PHTHALATE 1.3 3.1
DI-N-OCTYL PHTHALATE < 0.028 1.0
DIMETHYL PHTHALATE < 0.028 < 0.028
FLUORENE | <0.028 - < 0.028
FLUORANTHENE * < 0.088 < 0.088
CHRYSENE < 0.028 < 0.028
PYRENE < 0,028 < 0.025
PHENANTHRENE < 0.028 < 0.028
ANTHRACENE < 0.028 < 0.028
BEN20 (A) ANTHRACENE < 0.028 < 0.028
BENZO (B) FLUORANTHENE < 0.055 < 0.055

BENZ0 (K) FLUDRANTHENE < 0.055 < 0.055 CAL




SAMPLES RECEIVED 09/21/84
LAB#

UNITS | .

BENZO (A) PYRENE
DIRENZO (A, H) ANTHRACENE
BENZO (GHI ) PERYLENE
4~CHLOROPHENYLPHENYL ETHER
3, 3' ~-DICHLOROEENZ IDINE
BENZIDINE

BIS (2-CHLOROETHYL) ETHER

1, 2-DIPHENYLHYDRAZ INE
HEXACHLOROCYCLOPENTAD IENE
N-NITROSODIPHENYLAMINE
ACENAPHTHYLENE

ACENAPHTHENE

BUTYL BENZYL PHTHALATE
N-NITROSODIMETHYLAMINE
N-NITROSODI-N-PROPYLAMINE
RIS (2-CHLOROISOPROPYL) ETHER
DIETHYL PHTHALATE

INDENDO (1, 2, 3-CD) PYRENE

KUMAR MALHOTRA ASSOCIATES

4090704 4090705
MG/KG WET MG/KG WET
< 0.055. < 0.055
< 0.083 < 0.063
< 0.083 < 0.083
< 0.038 < 0.038
< 0.069 < 0.069
< 0.028 < 0.028
< 0.028 < 0.028
< 0.028 < 0.028
< 0.028 < 0.028
< 0.028 < 0.028
< 0.028 < 0.028
< 0.028 < 0.028
< 0.028 < 0.028
< 0.028 < 0.028
< 0.055 < 0.055
< 0.028 < 0.028
< 0.028 < 0.028
( < 0.028 ( < 0.028

PAGE 15

CAL




SAMPLES RECEIVED 09/21/84

LAB#
UNITS

NAPHTHALENE

ACID EXTRACTS-11 CPDS, GC
PHENOL

2-N1TROPHENOL
4-NITROPHENOL

2, 4-DINITROPHENOL
4,6-DINITRO-0-CRESOL
PENTACHLOROPHENOL
P-CHLORG-M~-CRESOL
2-CHLOROPHENOL

‘2, 4-DICHLORDPHENOL

2, 4, 6-TRICHLOROPHENOL

2, 4-DIMETHYLPHENOL
PESTICIDES/PCB'S-26 CPDS, GC
ALPHA ENDOSULFAN

BETA ENDOSULFAN
ENDOSULFAN SULFATE

BHC, ALPHA

(

KUMAR MALKC

~<SOCIATES (
4Q30704 4090705
MG/HKG WET MG/KG WET
< 0.028 < 0.028
< 0.01 < 0.01
< 0,02 < 0.02
< 0.2 < 0.2
< 0.02 < 0.02
< 0.6 < 0.6
< 0.3 < 0.3
< 0.02 < 0.02
< 0.02 < 0.02
< 0.01 < 0.01
< 0.03 < 0.03
< 0.01 < 0.01
< 0.014 < 0.014
< 0.064 < 0.064
< 0.066 < 0.066
< 0,003 < 0.003

PAGE 16

CAL




SAMPLES RECEIVED 99/21/84
LAB# '
UNITS

BHC, BETA
BHC, DELTA

BHC, GAMMA

ALDRIN

DIELDRIN

4, 4" -DDE

4, 4" ~DDD

4,4 -DDT
HEPTACHLOR
HEPTACHLOR EPOXIDE
CHLORDANE
TOXAPHENE
PCB-1016

PCR-1221

PCE~1232

PCB-1242

PCB-1248

PCB-1254

KUMAR MALHOTRA ASSOCIATES

4092704
MG/KG WET

4090705
MG/KG WET

< 0.004
< 0.004
< 0.006

< 0.004

0.
0.
0.
0.
0.
0.

0.

004
004
006
004
ce2
00y

0

0.012

. PAGE 17°
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SAMPLES RECEIVED ©9/21/84

LAE#
UNITS

PCB-1260
TETRACHLORODIBENZO-P-DIOXIN
ENDRIN

ENDRIN ALDEHYDE

THIRAM

(

KUMAR MALHOTRA ASSOCIATES
o - T ' PAGE 18

4Q32704 © 4Q90705
MG/KG WET MG/KG WET

< 0.) < 0.1
< 0.02 < 0.02

’ < 0.006 < 0.006
< 0.023 < 0;023
< 0.018 < 6.018

CA.




KUMAR MALHOTRA
ASSOCIATES
ANALYTICAL REPORT

ADDITIONAL SOIL BLANKS NOT STORED IN PLASTIC CONTAINER

CAL

Canton Analytical Laboratory, Inc.
P O Box 1129 [J 153 Elder Street
Ypsilanti Michigan 48197
(313) 483-7430




KUMAR MALHOTRA RSSOCIATES

SAMPLES RECEIVED 10/08/84 . PAGE 1}

LAB# 4100336 SOIL BLANK

SR N T NN N R A NS SRR R RS S R RN R R R R S S S IR E RN S I I N I R RN ST NIRRT

LAB# 4100336
UNITS MG/KG WET
ASBESTOS, % OF BULK SAMPLE 0
ALUMINUM, TOTAL 14
CHROMIUM, TOTAL 3.6
BARIUM, TOTAL 10
BERYLLIUM, TOTAL .2
COBALT, TOTAL 2. 15
COPPER, TOTAL : 1.2
IRON, TOTAL 73
NICKEL, TOTAL 0.71
MANGANESE, TOTAL 1.1
ZINC, TOTAL 1.4
 VANADIUM (10
SILVER, TOTAL 1.0
ARSENIC, TOTAL 2.71
ANTIMONY, TOTAL - (2. 07

SELENIUM, TOTARL (0, 02
| ¢ | | CAL




SAMPLES RECEIVED 10/08/84

LAB#
UNITS

(JUMQR MALHOTRA ASSOCIATES

(

410@336
MG/KG WET

THALLIUM, TOTAL
MERCURY, TOTAL

TIN, TOTAL

CADMIUM, TOTAL

LEAD, TOTAL

BORON

NITROGEN, AMMONIA AS N
CYANIDE, TOTAL
SULFIDES, as S
PURGEABLES-31 CPDS, GC
ACROLEIN

ACRYLONITRILE

BENZENE

TOLUENE

ETHYLBENZENE

CARBON TETRACHLORIDE
CHLOROBENZENE

1, 2-DICHLOROETHANE

(B. 4
(0. 21
(20
.20
(1.0
4.1
<10
<0.1

<0.5

<1

PAGE 2

CAL




SAMPLES RECEIVED 10/08/84

LAB#
UNITS

1, 1, 1-TRICHLORCE THANE
1, 1~DICHLOROETHANE

1, $~DICHLOROETHENE

1,1, 2-TRICHLOROE THANE
CHLOROETHANE
2-CHLORDETHYL VINYL ETHER
CHLOROFORM

1, 2-DICHLOROPROPANE
CIS-1, 3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
METHYL CHLORIDE

METHYL BROMIDE

BROMOFDRM

D I CHLOROBROMOME THANE
TRICHLORDFLUDROME THANE
DICHLOROD I FLLUOROME THANE

D 1 BROMOCHLOROME THANE

KUMAR MALHOTRA ASSOCIATES

4100336
MB/KG WET

< 0.2
< 0.2

< 0.2

< 0.2
< 0.4
< 0.5
< 0.8

< 0.8
< 0.8
< 0.8

< 0.8

PAGE 3

CAL




SAMPLES RECEIVED 10/08/84

LAB#
UNITS

TETRACHL.OROETHENE
TRICHLOROETHENE

VINYL CHLORIDE

TRANS-1, 2-DICHLOROETHENE
1,1,1,2-TETRACHLOROETHANE

XYLENES

BASE/NEUTRALS
BIS(24+ETHYLHEXYL) PHTHALATE
THIRAM

1, 2-DICHLORIBENZENE

1, 3-DICHLOROBENZENE

1, 4~DICHLOROBENZENE

HE XACHLOROETHANE
HEXACHLOROBUTADIENE
HEXACHLOROBENZENE

1,2, 4~TRICHLOROBENZENE

( mAR MALHOTRA Associates (

4100336
MG/KG WET

< 0.181

< 0:181
< 0.181
< 0.181
< 0.181
< 0.181
< 0.181

< 0.181

PAGE 4

CAL



SAMPLES RECEIVED 10/08/84%

LAB#
UNITS

BIS (2-CHLOROETHOXY) METHANE

2-CHLORONAPHTHALENE
ISOPHORONE
NITROPENZENE

2, 4-DINITROTOLUENE
2,6-DINITROTOLUENE
4-BROMOPHENYLPHENYL ETHER
DI-N-BUTYL PHTHALATE
DI-N-0OCTYL PHTHALATE
DIMETHYL PHTHALATE
FLUORENE
FLUORANTHENE
CHRYSENE

PYRENE

PHENANTHRENE
ANTHRACENE
BENZD(R)RNTHRRCENEw

BENZO(B) FLUORANTHENE

KUMAR MALHOTRA ASSOCIATES

4100336
MG/KG WET

< 0.181
< 0.181
< 0.362
< 0.181
< 0.906
< 0.906
< 0.181
< 0.181
< 0.181
< 0.181
< 0.181
< 0.181
< 0.181
< 0.181
< 0.181
< 0.181
< 0.181

< 0.362

PAGE S

CAL




SAMPLES RECEIVED 10/08/84

LAB#
UNITS

BENZO (K) FLUDRANTHENE
BENZO (A) PYRENE
DIBENZD (A, H) ANTHRACENE
BENZO(GHI) PERYLENE
4-CHLORDPHENYLPHENYL ETHER
3, 3" -DICHLOROBENZ IDINE
”éENZiDINE

BIS (2~CHLORDETHYL) ETHER
1, 2-DIPHENYLHYDRAZ INE
HEXACHLOROCYCLOPENTADIENE
N-NITROSODIPHENYLAMINE
ACENAPHTHYLENE
ACENAPHTHENE

BUTYL BENZYL PHTHALATE
N-N1TROSOD IMETHYLAMINE
N-NITROSODI-N-PROPYLAMINE

B1S(2-CHLOROISOPROPYL) ETHER

DIETHYL PHTHALATE

KUMAR MALHOTRA RASSOCIATES

4100336

MG/KG WET

< 0.181

< 0.362

PRGE 6

CA’

-

y



) KUMAR MALHOTRA A JOCIATES

SAMPLES RECEIVED 10/08/84% . PAGE 7
LAD# 4100336
UNITS MG/KG WET

INDENO(1, 2, 3-CD) PYRENE ) < 0.453

NAPHTHALENE ' < 0.181

ACID EXTRACTS-11 CPDS, GC

PHENOL < 0.01
2-NITROPHENOL < 0.02
4-NITROPHENDL < 0.3

2, 4~DINITROPHENOL < 0.01
4, 6-DINITRD-0-CRESOL < 0.03
PENTACHLOROPHENOL . < 0.3

P-CHLORO-M-CRESOL < 0,02
2-CHLORDPHENOL < 0.02
2, 4=DICHLOROPHENOL < 0.01
2, 4, 6~-TRICHLOROPHENOL < 0.03
2, 4~DIMETHYLPHENOL < 0.01

PESTICIDES/PCB' S-26 CPDS, GC

ALPHA ENDOSULFAN < 0.014
BETA ENDOSULFAN < 0.064
ENDOSULFAN SULFATE < 0.066

Cf



SAMPLES RECEIVED 10/08/84

LAB#*
UNITS

KUMAR MALHOTRA ASSOCIATES

4100336
MG/KG WET

BHC, ALPHA
BHC, BETR
BHC, DELTA
BHC, GAMMA
ALDRIN
DIELDRIN
4, 4" ~DDE
4, 4" ~DDD
4, 4" ~DDT
HEPTACHLOR

HEPTACHLOR EPOXIDE

CHLORDANE
TOXAPHENE
PCB-1016
PCB-1221
PCB-1232
PCB~1242

PCB-1248

0.003
0.004
0.004
0.006
0.004
0.002
0.004
0.011
0.012

0.009

PAGE 8

CA



SAMPLES RECEIVED 10/08/84

LABY
UNITS

PCB-1254
PCB-1260
ENDRIN ALDEHYDE

ENDRIN
TETRACHLORODIBENZO-P-DIOXIN

KUMAR MALHOTRA R;JBCIQTES

4100336
MG/KG WET

< 0.25§
< 0.2%
< 0.023

< 0.006

< 0.02

PAGE 9
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KUMAR MALHDOTRA ASSOCIATES

SAMPLES RECEIVED 12/@7/84 PAGE 1
LAB# 4120142 BLANK SOIL
T R R R R R S N R S T S S S S S S T R T T N T T T T R N T T T T e e T T I e T e T e e

BHSE/NEUTRALS~46 CPDS, GC
1, 2-DICHLOROEENZENE
1,3-DICHLOROEBENZENE

1, 4-DICHLOROBENZENE
HEXACHLORDE THANE |

HEXACHLOROBUTADIENE

'HEXACHLOROBENZENE

1,2, 4~TRICHLOROBENZENE
E IS (2-CHLORDETHOXY) METHANE
2-CHLORONAPHTHALENE

1 SOPHORONE

NITROBENZENE

2, 4-DINITROTOLUENE

2, 6-DINITROTOLUENE
4-EBROMOPHENYLPHENYL ETHER

BIS(2-ETHYLHEXYL) PHTHALATE

4reniae
MG/ KGM

(. 0z
(@. 02
(Q. ez
(@, 0z
(0. 02
(@, 02
(Q. 02
(.02
(@. 02
(2. 02
(2. 02
(@, 02
.02

(@, 22

Jﬁyﬁa



I

SAMPLES RECEIVED 12/@7/84

- LAEW
UNITS

DI-N-OCTYL PHTHALAIE
DIMETHYL PHTHALATE
FLUORENE
FLUDRANTHENE
CHRYSENE

PYRENE

PHENANTHRENE
ANTHRACENE
BENZO (R) ANTHRRARCENE
BENZO (B) FLUDRANTHENE
BENZO (K) FLUORANTHENE

BENZO(A) PYRENE

DIBENZO (A, H) ANTHRACENC

BENZDO(GH1) PERYLENE

4-CHLOROGPHENYLPHENYL ETVHER

3,3'"-DICHLOROBENZ IDINE

BENZIDINE

BIS(2-CHLOROETHYL) ETHER

)

—— - "y - ———

KUMAR MALHOTR )stocmn-:s

412142
MG /LGP

(Q. &2
(&, o
Q.2
(a. ez
(2. Q=
(@, &
(A
(@, e
(I
(@, 0=
(a, @2
(G, e
. 02
(@, &

(a, 2

(Q\v\ GE

PAGE



|

SAMPLES RECEIVED 12/07/84

- LAB#H
UNITS

1, 2-DIPHENYLHYDRAZ INE
HEXACHLOROCYCLOPENTADIENE
N-NITROSODIPHENYLAMINE
ACENNPHTHYLENE
ACENAPHTHENE

BUTYL EENZYL PHTHALATE
N-NITROSOD IMETHYLAMINE
N~NITROSODI~-N-PROPYLAMINE
RIS (2-CHLOROISOPROPYL) ETHER
DIETHYL PHTHALATE

INDENO (1, 2, 3-CD) PYRENE

NAPHTHALENE

KUMAR MALHOTRA ASSOCIATES

4120142
MG/KGM

(2. 02
(2. 0E
(2. @4
(@. 02
(2. 02
(@. 0z
@. 0z
(@. 02
(@. 02

(2. 04

PAGE

3
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KUMAR MALHOTRA
ASSOCIATES
ANALYTICAL REPORT

GROUNDWATER SAMPLES

CAL
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KUMAR MALHOTRA ASSOCIATES
SAMPLES RECEIVED ©9/28/84 PAGE 1‘ |

LABH 4090939 WELL #1 9-26-84 ,
LABW 4090940 WELL #2 9-27-84 :

LAB# 4090941 WELL #3 9-27-84

LAB# 4090942 WELL #3 9-27-84% .

LAB# 4090943 WELL #4 9-27-84 °

LAB# 4090944 WELL #5 9-27-84

LAB# ‘ 4030939 4090940 4090941 4090942 4090943 40909«

UNITS MG/L MG/L MG/L MG/L MG/L MG/L |
ARSBESTOS, FIBERS/LITER N.D. N.D. N.D. N.D. N.D. N.D.
ALUMINUM, TOTAL < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
CHROMIUM, TOTAL < 0.010 < 0.010 0.0ttt < 0.010 < 0.010 < 0.010
BARIUM, TOTAL 0.35 0.38 0.21 0.19 0.18 0.16
BERYLLIUM, TOTAL < 0.01 < 0.0! < 0.0! < 0.01 < 0.01 < 0.01
COBALT, TOTAL < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
COPPER, TOTAL 0.02 0.03 0.02 < 0.01 < 0.01 0.07
IRON, TOTAL ' < 0.02 0.86 0.13 0.12 0.08 1.6
NICKEL, TOTAL < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < o;oz
MANGANESE, TOTAL 0.15 0.20 0.09 0.09 0.02 0.21
ZINC, TOTAL 0.01 0.03 < 0.01 0.01 < 0.01 0.24
VANAD IUM < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
SILVER, TOTAL " < 0.01 < 0.0! < 0.01 < 0.01 < 0,0! < 0,01
N.D. =VNot Detected <S50 fibers/ml ( ( '::;Q&I;




KUMAR MALHOTRA ASSOCIATES

SAMPLES RECEIVED ©9/28/84 ( | _ PAGE 2

LABA 4090939 4990940 4090941 4090942 4090943 4090944

UNITS MB/L MG/L MG/L MG/L MG/L MG/L
ARSENIC, TOTAL 0.029 0.022 0.020 0.023 0.021 < 0.002
ANTIMONY, TOTAL < 0.002 < 0.002 0.002 < 0.002 < 0.002 < 0.002
SELENIUM, TOTAL < 0.001 < 0.001 0.001 < 0.001 < 0.001 < 0.001
THALLIUM, TOTAL < 0.02 < 0.02 0.02 < 0.02 < 0.02 < 0.02
MERCURY, TOTAL < 0.0005 < 0.0005 0.0005 < 0.0005 < 0.0005 < 0.0005
TIN, TOTAL < 1.0 < 1.0 1.0 < 1.0 < 1.0 < 1.0
CADMIUM, TOTAL < 0.0010 < 0.0010 0.0011 < 0.0010 < 0.0010 0.0011
LEAD, TOTAL 0.014 < 0.005 0.005 < 0.005 < 0.005 0.006 .
BORON 0.97 0.71 0.41 0.34 0.35 0.28
NITROGEN, AMMONIA AS N 2.3 0.9 1.6 1.6 0.6 1.6
CYANIDE, TOTAL < 0.02° <0.02 < 0.02 <0.02 <0.02 <0.02
SULFIDES, as S < 0.1 <o0.1 < 0.1 <o0.1 0.1 <0.1
TOTAL ORGANIC CARBON 7.2 6.8 3.1 3.1 3.5 2.8
0-XYLENE < 0.0002 < 0.0002 < 0.0002  <0.0002 < 0.0002 < 0.0002
PURGEABLES-31 CPDS, GC |
ACROLEIN | < 0.005 <0.005 <0.005 <0.005 <0.805 <0.,005§
ACRYLONITRILE <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
BENZENE < 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

CAL




KUMAR MALHOTRA ASSOCIATES

SAMPLES RECEIVED ©09/28/84 PAGE 3

LAB# 4090939 4090940 4090941 4090942 4090943 40909/

UNITS MG/L MG/L , MG/L MG/L MG/L MG/L
TOLUENE <0.0002  <0.,0002 ' <0.0002 <0.0002  <0.0002  0.0002
ETHYLBENZENE <0.0002 <0.0002 <0.0002 <0.0002 < 0.0002 < 0.0002
CARBON TETRACHLORIDE <0.008 <0.008 <0.008 <0,008 "~ < 0.008 < 0.008
CHLOROBENZENE <0.0002 <0.0002 <0.0002 <0.0002 < 0.0002 < 0.0002
{, 2-DICHLOROETHANE <0.002 <0.002 <0.002 <0.002 < 0.002 <0.002
1,1, 1-TRICHLOROETHANE <0.002 <0.002 <0.002 <0.002 < 0.002 <0.002
1, 1-DICHLORGETHANE <0.002 <0.002 <0.002 <0.002 < 0.002 0.002
1, 1-DICHLOROETHENE <0.002 <0.002 <0.002 <0.002 < 0.002 < 0.002
l, 1, 2-TRICHLOROETHANE <0.002 <0.002 <0.002 <0.002 <0.002 < 0.002
~HLOROE THANE <0.002 <0.002 <0.002 <0.002 < 0.002 < 0.002
2-CHLOROETHYL VINYL ETHER <0.005 <0.005 <0.005 <0.003% < 0.003% <0.005%
~HLOROFORM <0.004 <0.004 <0.004 <0.004 < 0.004 < 0.004
1, 2-DICHLOROPROPANE <0.002 - <€0.002 <0.002 <0.002 < 0.002 <0.002
ZIS—I,J-D.ICHLOROPROPENE <0.002 <0.002 <0.002 <0.002 < 0.002 < 0.002
I’RRNS—I,3-D:ICHLORODROPENE €0.002 €0.002 <0.002 <0.002 < 0.002 < 0.002
{ETHYLENE CHLORIDE <0.004 <0.004 <0.004 <0.004 < 0.004 < 0.004
METHYL CHLORIDE €<0.005 <0.005 €0.005 <0.00§ <0.005 < 0,008
AETHYL PROMIDE <e.cog ( c.o0p <o0.00¢ <0.008 <0.03: ~0.008

AT




( (
KUMAR MALHOTRA ASSOCIATES .

SAMPLES RECEIVED 09/28/84 PRGE 4

LAB# 4290939 4090940 4090941 4090942 4090943 409

UNITS MB/L . MB/L MG/L MG/L MB/L MG/
BROMOFORM <0,01 < 0.01 <0.01 <0.01 < 0.01 <0.0]
DICHLORDBROMODME THANE <0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.0¢(
TRICHLORDFLUDRDOME THANE <0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.0(
DICHLORODIFLUOROMETHANE <0.01 <0.01 <0.01 < 0.01 < 0.01 < 0.0]
D1BROMOCHL OROME THANE <0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.0¢
TETRACHLORDETHENE <0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.0¢
TRICHLOROETHENE < 0.002 < 0.002 < 0.002 < 0,002 < 0.002 < 0.0
VINYL CHLORIDE < 0.005 < 0.005 < 0.005 < 0,005 <. 0.005 < 0.0
TRANS-1, 2-DICHLOROETHENE <0.002 < 0.002 < 0,002 < 0.002 < 0,002 < 0.0¢
1,1,2,2-TETRACHLOROETHANE < 0.002 < 0.002 <0.002 <0.002 < 0,002 < 0.0¢
XYLENES < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0¢
THIRAM <0.005 < 0.00 5 < 0.005 < 0.005 < 0,005 < 0.0
TETRACHLORODIBENZO-P-DIOXIN < 0.005 ©<0.005 < 0.005 < 0.005 < 0.005 < 0.0
BARSE/NEUTRALS-46 CPDS, GC
1, 2~DICHLOROBENZENE <0.005§ <0.005 <0.005 <0.005 <0.005 < 0.1
1, 3-DICHLOROBENZENE <0.00S§ <0.00§ <0.005 <0.005 <0.005 < o.<:
1, 4-DICHLOROBENZENE <0.005§ <0.,005 <0.008 <0.005 <0.005 < 0.(

™A




KUMAR MALHOTRA ASSOCIATES
SAMPLES RECEIVED ©9/28/84 PAGE %
LAB# . 4090939 4090940 4090941 4090942 4090943 40909
UNITS MG/L - MG/L MG/L MG/L MG/L MB/L
HEXACHLORDETHANE 0.005 0.005 < 0.005 < 0.005 0.005 0.00
HEXACHLOROBUTADIENE 0.00§ 0.005 < 0.005 < 0.005 0.005 0.00
- HEXACHLDRGBENZENE 0.00§ 0.005 < 0.005 < 0.005 0.00S§ 0.00
1,2, 4-TRICHLOROBENZENE 0.005 0.005 < 0.005 < 0.005 0.005 0.00
B1S (2-CHLORDETHOXY) METHANE 0.005 0.005 < 70.005 < 0.005 0.005 0.00 |
2-CHLORONAPHTHALENE 0.005 0.005 < 0.005 < 0.005 0.005 0.00.
1SOPHORONE 0.005 0.005§ < 0,005 < 0.005 0.00S§ 0.00
NITROBENZENE 0.005 0.005 < 0.005 < 0.005 0.005§ 0.00:
2, 4~-DINITROTOLUENE 0.005 0.005 < 0.005 < 0,005 0.005§ o.oogV
2, 6~-DINITROTOLUENE 0.005 0.005 .< 0.00§ < 0.005 0.005° 0.00¢
4-BROMOPHENYLPHENYL ETHER 0.005 0.005§ < 0.005 < 0.005 0.005 o.oosi
BIS (2-ETHYLHEXYL) PHTHALATE 0.005 0.005 < 0.005 < 0.005 0.005 0.005
DI-N-OCTYL PHTHALATE 0.005 0.005 < 0.005 < 0.00§ 0.005 0.005
DIMETHYL PHTHALATE 0.005 0.005 < 0.005 < 0.00§ 0.00§ 0.005
FLUDORENE 0.005 0.005 < 0.005 < 0.005 0.005 0.00§
FLUORANTHENE 0.005 0.005 < 0.00§ < 0.005 0.005 0.005
CHRYSENE 0.005 0.00$ < 0.00§ < 0.005 0,025 0,003
PYRENE 0.00§ ( 0.005 < 0,005 ( < 0.005 0.008 :tqgs




KUMAR MALHOTRA ASSOCIATES

(

SAMPLES RECEIVED ©9/28/84 PRGE 6

LAB# 4990939 4090940 4990941 4090942 4090943 40909:

UNITS MG/L .MG/L MG/L MG/L MG/L MB/L
PHENANTHRENE < 0.005 < 0.005 < 0.00§ < 0.00§ < 0.005 < 0.00!
ANTHRACENE < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.00!
BENZO (R) ANTHRACENE < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.00¢
BENZO(B) FLUORANTHENE < 0.005 < 0.005 < 0.00§ < 0.005 < 0.005§ < 0.00¢
BENZO (K) FLUODRANTHENE < 0.005 < 0.005 < 0.005 < 0.005 < 0.00§ < 0.005
BENZO(R) PYRENE < 0.005 < 0,005 < 0.005 < 0.005 < 0.005§ < 0.005
DIBENZO (A, H) ANTHRACENE < 0.005 < 0.003 < 0.00§ < 0.005 < 0.00§ < 0.005
BENZO(GHI) PERYLENE < 0.00§ < 0.005 < 0.00§ < 0.00§ < 0.00§ < 0.00§
4-CHLOROPHENYLPHENYL ETHER < 0.00§ . < 0.00§ < 0.00§ < 0.005 < 0.005 < 0.005
3, 3' -DICHLOROBENZIDINE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
BENZIDINE < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0,01
BIS (2-CHLOROETHYL) ETHER < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
BUTYL BENZYL PHTHALATE < 0.005 < 0.005 < 0.005 < 0.00§ < 0.005 < 0,005
HEXACHLOROCYCLOPENTADIENE < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
N-NITROSODIPHENYLRAMINE < 0.005 < 0.00§ < 0.005 < 0.00§ < 0.005 < 0.00§
ACENAPHTHYLENE < 0.006 < 0.005 < 0.005 < 0.00§ < 0.005 < 0.005
ACENAPHTHENE < 0.00§ < 0,005 < 0.005 < 0.005 < 0,005 < 0.005




KUMAR MRLHOTRR ASSOCIATES

SAMPLES RECEIVED 99/28/84 PRGE 7

LABY ‘ 4090939 4090940 4090941 4090942 4090943 409
UNITS | MG/L . MG/L MG/L MG/L | MG/L MG/
N-NITROSODIMETHYLAMINE < 0.00§ < 0.005 < 0,005 < 0.005 < 0.005 < 0.
N-NITROSODI-N-PROPYLAMINE < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.
BIS (2-CHLORDISOPROPYL) ETHER < 0.00§ < 0,005 € 0.005 < 0.005 < 0.005 < 0.
DIETHYL PHTHALATE < 0.005 < 0.005 < 0.005 < 0.005 < 0.008§ < 0.
INDENO (1, 2, 3-CD) PYRENE < 0.005 < 0.005§ | < 0.005 < 0.005 < 0,005 < 0.
" NAPHTHALENE | < 0.005 < oloos < 0.005 < 0.005 < 0.005 < 9.
ACID EXTRACTS-11 CPDS, GC
PHENOL | . | < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.
2-NITROPHENOL ‘ < 0.0005 . < 0.000§ < 0.0005 < 0.0005 < 0.0005 < 0.
A-NITROPHENOL | < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.
2, 4~DINITROPHENOL | < 0.015 < 0.015 < 0.015 < 0.015 < 0.01§ < 9.
A,G-DINITRO—D-CRESOL < 0.02 < 0.02 < 0.02 < 0.02 | < 0.02 < 0.
PENTACHLOROPHENDL < 0.007 < 0.007 < 0.007 < 0.007 < 0.007 < o.
P-CHLORO-M~-CRESOL < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.
2-CHLOROPHENOL < 0.0005 < 0.0005 | < 0.0005, < 0.0005 < 0.0085 < o.
2, 4-DICHLOROPHENOL < 0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.
2, 4, 6-TRICHLOROPHENOL < 0.00Q6 < 0.0006 < 0.00068 < 0.0006 < 0.000% 2.
2, 4-DIMETHYLPHENOL < 0.0004 < 0.0004 < 0.0554 < 0.0004 < 9.0004 < o.

i | |
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" KUMAR MALHOTRA ASSOCIATES
SAMPLES RECEIVED ©9/28/84 PRBE 8
LABW 4090939 4090940 4090941 4090942 4090943 409
UNITS UG/L UG/L UG/L UG/L UG/L UG |
PESTICIDES/PCB® S-26 CPDS, GC |
ALPHA ENDOSULFAN 0.014 < 0.014 0.014 < 0.014 0.014 0.(
BETA ENDOSULFAN 0.064 < 0.064 0.064 < 0.064 0.064 0.C
ENDOSULFAN SULFATE 0.066 < 0.066 0.066 < 0.066 0.066 0.C
BHC, ALPHA 0.003 < 0.003 0.003 < 0.003 0.003 0.c
BHC, BETA 0.004 < 0.004 0.004 < 0.004 0.004 0.0
BHC, DELTA 0.004 < 0.004 0.004 < 0.004 0.004 0.0
BHC, GAMMA 0.004 < 0.004 0.004 < 0.004 0.004 0.0
ALDRIN 0.004 < 0.004 0.004 < 0.004 0.004 0.0
DIELDRIN 0.002 < 0.002 0.002 < 0.002 0.002 0.0
4, 4" -DDE 0.004 < 0.004 0.004 < 0.004 0.004 0.0
4, 4'-DDD 0.011 < 0.011 0.011 < 0.011 0.011 0.0
4, 4" -DDT 0.012 < 0.012 0.012 < 0.012 0.012 0.0
HEPTACHLOR 0.003 < 0.003 0.003 < 0.003 0.003 0.0l
HEPTACHLOR EPOXIDE 0.08 < 0.08 0.08 < 0.08 0.08 0.0!
" CHLORDANE 0.014 < 0.014 0.014 < 0.014 0.014 0.0!
TOXAPHENE 0.2 < 0.2 0.2 < 0.2 0.2 0.2
PCB-1016 0.25 < 0.2 0.25 < 0.25 0.25 0.2¢



KUMAR MALHOTRA ASSOCIATES

SAMPLES RECEIVED ©9/28/84 PRGE 9

LABY 4090939 4090940 4090941 4090942 4090943 4091
UNITS UG/L uG/L UG/L UG/L UG/L G, |
pCB-1221 0.25 < 0.25 < 0.25 < 0.25 0.25 < 0.
PCB-1232 0.25 < 0.25 < 0.25 < 0.25 0.25 < o.
PCB-1242 0.25 < 0.25 < 0.25 < 0.25 0.25 < o.
PCB-1248 0.25 < 0.25 < 0.25 < 0.25 0.25 < o.
PCB-1254 0.25 < 0.25 < 0.25 < 0.25 0.25 < 0.
PCB-1260 0.25 < 0.25 < 0.25 < 0.25 0.25 < o.
ENDRIN 0.006 < 0.006 < 0.006 < 8.006 0.006 < o0
ENDRIN ALDEHYDE 0.023 < 0.023 < 0.023 < 0.023 0.032 < o




(

KUMAR MALHOTRA ASSOCIATES

SAMPLES RECEIVED 09/28/84

LAB# 4090945

F-BLANK 9-26

(

PAGE 10
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LAB# 4090945
UNITS MG/L
ASBESTOS, FIBERS/LITER N.D.
ALUMINUM, TOTAL < 0.10
CHROMIUM, TOTAL < 0.010
BARIUM, TOTAL < 0.10
BERYLLIUM, TOTAL < 0.01
COBALT, TOTAL < 0.01
COPPER, TOTAL 0.07
IRON, TOTAL < 0.02
NICKEL, TOTAL < 0.02
MANGANESE, TOTAL < 0.01
ZINC, TOTAL " 0.06
VANADIUM . < 0.10
SILVER, TOTAL < 0.01
ARSENIC, TOTAL < 0.002
ANT IMONY, TOTAL < 0.002
SELENIUM, TOTAL < 9.001




SAMPLES RECEIVED 09/28/84

LAB#
UNITS

THALLIUM, TOTAL
MERCURY, TOTAL

TIN, TOTAL

CADMIUM, TOTAL

LEAD, TOTAL

PORON

NITROGEN, AMMONIA AS N
CYANIDE, TOTAL
SULFIDES, as S

TOTAL ORGANIC CARBON
O-XYLENE

PURGEABLES-31 CPDS, GC
ACROLEIN
ACRYLONITRILE

BENZENE

TOLUENE

ETHYLBENZENE

CARBGN TETRACHLORIDE

KUMARR MALHOTRA ASSOCIATES

4090945
MG/L

< 0.02
< 0.0005
< 1.0

< 0.0010

110
0.0002

< 0.005§
< 0.005
< 0.0002
< 0.0002
< 0.0002

< 0,008 (
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SAMPLES RECEIVED @9/28/84

LRB#
UNITS

CHLOROBENZENE

1, 2-DICHLOROETHANE

1,1, 1-TRICHLOROETHANE

1, 1-DICHLOROETHANE

1, 1-DICHLOROETHENE
1,1,2-TRICHLOROETHANE
CHLGROETHANE
2-CH_OROETHYL VINYL ETHER
CHLC20FORM

1, 2-31CHLOROPROPANE
C1S-{, 3-DICHLDOROPROPENE
TRANZ-~1, 3~-DICHLOROPROPENE
METH/LENE CHLORIDE

METH/L CHLORIDE

METH/. BROMIDE

BROMZFORM ‘
DICH.OROBROMOME THANE
TRIC-LOROFLUOROMETHANE

(

KUMAR MALHOTRA ASSOCIATES

4090945
MG/L

(

< 0.0002
< 0.002
< 0.002
< 0.002
< 0.002
< 0.002
< 0.002
< 0.00S§
< 0.004
< 10,002
< 0.002
< 0.002
< 0.004
< 0.005
< 0.008
< 0.01
< 0.008

< §.008
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SAMPLES RECEIVED ©9/28/8%

LAR#
UNITS

DICHLORODIFLUOROMETHANE
DIBROMOCHLOROMETHANE
TETRACHLOROETHENE
TRICHLORDETHENE

VINYL CHLORIDE

TRANS-1, 2~DICHLOROETHENE
1,1,2,2~-TETRACHLOROETHANE

XYLENES
THIRAM

TETRACHLORODIBENZO-P-DIOXIN

BASE/NEUTRALS~46 CPDS, GC
1, 2-DICHLOROBENZENE
1,3-DICHLORQBENZENE
1,4—DICHLOR69ENZENE
HEXACHLORODE THANE
“EXACHLOROBUTADIENE

HEXACHLOROBENZENE

KUMAR MALHOTRA ASSOCIATES

4092943
MG/L

<

0.01
0.008
0.002
0.002
0.005
0.002
0.002
0.0002

0.005
0.005
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SAMPLES RECEIVED ©09/28/84

LABY
UNITS

1,2, 4-TRICHLOROBENZENE

B1S (2-CHLOROETHOXY) METHANE
2-CHLORONAPHTHALENE
ISOPHORONE

NITROBENZENE

2, 4-DINITROTOLUENE

2, 6=DINITROTOLUENE
4-BROMOPHENYLPHENYL ETHER
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHARLATE
DIMETHYL PHTHALATE

“LUORENE

“LUORANTHENE

CHRYSENE

IYRENE

AHENANTHRENE

INTHRACENE

AENZO (R) ANTHRACENE

KUmAR MALHOTRA ASSOCIATES

4090945
MG/L

< 0.005
< 0.005
< 0.00§
< 0.00§
< 0.005
< 0.005
< 0.005
< 0.005
< 0.00§
< 0.005
< 0.005
< 0.005
< 0.005
< 0,005
< 0.005
< 0.005
< 0.005

< 0.005

PRGE 14




SAMPLES RECEIVED 09/28/84

LAB#
UNITS

BEN20O (B) FLUORANTHENE
BENZQO (K) FLUORANTHENE
BENZO (R) PYRENE
DIBENZO (R, H) ANTHRACENE
BENZO (GHI) PERYLENE
4-CHLOROPHENYLPHENYL ETHER
3, 3" -DICHLOROBENZIDINE
BENZIDINE
BIS(2-CHLORDETHYL) ETHER
1,2-DIPHENYLHYDRAZINE
HEXACHLOROCYCLOPENTADIENE
N-NITROSODIPHENYLAMINE
ACENAPHTHYLENE
ACENAPHTHENE

BUTYL BENZYL PHTHALATE
N-NITROSODIMETHYLAMINE
N-NITRDSODI*N-bRDPYLRMINE

RIS (2-CHLOROISOPROPYL) ETHER

KUMRR MALHOTRA ASSOCIATES

4090945
MG/L

< 0.01

< 0.005§
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

< 0.005

PAGE 135




SAMPLES RECEIVED 09/28/84

LAB#
UNITS

DIETHYL PHTHALATE
INDENO (1, 2, 3-CD) PYRENE
NAPHTHALENE

ACID EXTRACTS-11 CPDS, GC
PHENOL

"e—&xTROpHENoL-
4-NITROPHENOL

2, 4~DINITROPHENOL

4, 6-DINITRO-0-CRESOL
PENTACHLOROPHENOL
P~CHLORO-M-CRESOL
&-CHLOROPHENOL

2, 4~DICHLOROPHENOL

2, 4, 6~TRICHLOROPHENOL

2, 4-DIMETHYLPHENQOL

PESTICIDES/PCB'S-26 CPDS, GC

ALPHA ENDOSULFAN

BETA ENDOSULFAN

(

KUMAR MALHOTRA ASSOCIATES

4290943
MG/L

< v,.005§
< 0.005%

< 0.005

< 0.007
< 0.0004
< 0.0005
< 0.003
< 0.00006
< 0.0004
UG/L
< 0.014

< 0.064

PRGE 16




KUMAR MALHOTRA ASSOCIATES

SAMPLES RECEIVED ©9/28/84 : PAGE 17

LAB# , 4090945

UNITS : UG/L
ENDOSULFAN SULFATE < 0.066
BHC, ALPHA < 0.003
EHC, BETA < 0.004
BHC, DELTA <. 0.004
BHC, GAMMA < 0.004
ALDRIN < 0.004
DIELDRIN < 0.002
4, 4" -DDE | < 0.004
4, 4" -DDD . < 0.011
4,4 -DDT < 0.012
HEPTACHLOR ' < 0.003
HEPTACHLOR EPOXIDE ' < 0.08
CHLORDANE ?Ko.014
TOXAPHENE < 0.2
PCB-1016 < 0.25
pPCB-1221 - < 0.25
PCB-1232 < 0.25
PCB-1242 ( < 0.25 (




SAMPLES RECEIVED 09/28/84%

LAD#
UNITS

PCB-1248

PCR-1254

PCB-1260

ENDRIN

ENDRIN ALDEHYDE

(

KU™AR MALHOTRA ASSOCIATES

4090943
UG/L
< 0.25
< 0.25§
< 0.25
< 0.006

< 0.023

PAGE 18
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DISCUSSION OF QUALITY ASSURANCE RESULTS
FOR
SOIL AND WATER SAMPLES




DISCUSSION OF QUALITY ASSURANCE RESULTS ON SOIL AND WATER SAMPLES

Blanks, duplicates and spiked samples were analyzed for different chemical
parameters along with other soil and water samples. The results of these
analyses are presented in Appendix G. The standard recovery values for the
methods used as well as the actual spike recovery data is presented. Also
included is the raw data from the sample analysis for sulfide, chromium,
cadmium, selenium, and a GC/MS output for a sample containing detectable
contamination. This data was specifically requested by Mr. W. D. Mains,
Project Coordinator from USEPA. A discussion of the results of the Quality
Assurance Analyses is as follows:

Soil Samples

Laboratory blanks did not show any false positives. Duplicate
analysis indicated that the relative percent difference for metals in
soil samples was less than + 20 percent. Spike recoveries were
within + 30 percent except for thallium and boron. But the duplicate
analysis for these two metals showed high precision. Duplicate
analysis for toluene, benzene and ethylbenzene showed high relative
percent difference values but showed good spike recoveries (in the
range of 94 to 105 percent). Pesticide analysis showed spike
recoveries in the normal range. Acid/base neutrals showed high
precision (low relative percent differences) and spike recoveries.
Duplicate analysis for bulk asbestos by second analyst showed good
precision.

Water Samples

Spike recovery and duplicate analysis for metals indicated that the

" completeness and precision were within the acceptable ranges.
Duplicate and spike recovery analysis for volatile organics,
pesticide and acid/base neutral showed high degree of precision and
completeness. The precision and spike recoveries were higher for
water samples than those for soil samples as expected.

Miscellaneous Data

This data includes information on reagent solution strengths, peak
heights, absorbance values and GC/MS chromatogram as requested by
USEPA. This data did not show any abnormality.



TEST METHODS



WATLK SOILL
PARAMETER (RELFERENCE) MEGTHOD (REFFRENCE) METEOD
Asbestos (2) P & CAM 239 (3) ~---
Aluminum (1) 202.1 (1) 202.1
Chromium (1} 218.1 (1) 218.1
Barium (1) 205.1 (1) 208.1
Beryllium (L) 210.¢ (L) 210.1
Cobalt (1) 219.1 (1) 219.1
Copper (L) 220.1 (1) 220.1
Iron {1) 236.1 (L) 236.1%
Nickel (1) 249.1 (1) 249.1
Mangancsoe (L) 243.1 (1) 243.1
Zinc (1) 259.1 (1) 2589.1
Boron (1) 212.3 (1) 212.3
Vanadium (1) 286.1 (1) 256.1
Silver (1) 272.1 (1) 272.1
Arsenic (1) 206.3 (L) 206.3
Ant Linony (1) 204.1 (1) 204.1 ~’
Selenium (L) 270.3 (1) 270.3
Thallium (1) 279.1 (1) 279.1
Mercury (1) 245.1 (1) 245.1
Tin (1) 282.1 (1) 282.1
Cadmium {1) 213.1 (L) 213.1
Lead (1) 239.1 (1) 239.1
Ammonia (1) 3590.3 (1) 350.3
Cyanide (L) 335.3 (1) 335.3
Sulfide (1) 376.2 (1) 376.2
Acid Extractables (3) 604 (5) So40
Base/Neutrals (4) 625 (5) 8090,8100,8110,812
Volatiles (4) 601, 602 (s) 5010,8020,8030
Pesticides (4) 608 (5) So0So
PCB (4) 608 (5) So80
Dioxins (4) 613 (5) 8130
Thiram (4) 608 (s5) 8080 ~

References:

“(1)

)

(3)

(4)

(5)

Methods for Chemical Analysis of Water and Wastes, EPA
600/4-79-020, March 19790, )

NTOSH Manual of Analytical Mcthods, Second edition,
Volume 1, .5, Dept.. of Health, Education and WeltTare.
Interim Mcthod for
Insulation sawmples,

the Determination of Ashestos in Bulk
FPA 600/M3-82-020, Deccember 1¢S2

Mothods for Organic Chemical Analysis of Municipal and
Tadustrial Wastewater, LPA 000/4-82-087, July 19S2.

Test Mecthods for the Evaluation of Solid Waste, Physical/
Chemical Mcthods, Sw S46.
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United States -
Environmental Protection
Agency

Environmental Monitoring Systems
Laboratory
Research Triang!e Park NC 27711

Research and Development

EPA-600/M4-82-020 Dec. 1982

Test Method

Interim Method for the
Determination of Asbestos in
Bulk Insulation Samples*

1. Polarized Light Microscopy

1.1 Principle and Applicability

Bulk samples of building materials
taken for asbestos identification are
tirst examined for homogeneity and
preliminary fiber identification at low
magnification. Positive identification of
suspect fibers is made by analysis of
subsamples with the polarized light
microscope.

The principles of optical mineralogy
are well established.™? A light
microscope equipped with two
polarizing filters is used to observe
specific optical characteristics of a
sample. The use of plane polarized-
light allows the determination of
refractive indices along specific
crystaliographic axes Morphology and
color are also observed. A retardation
plate is placed in the polarized light
path for determination of the sign of
elongation using orthoscopic
illumination. QOrientation of the two
filters such that their vibration planes
are perpendicular (crossed polars)
allows observation of the birefringence
and extinction charactenstics of
anisotropic particies.

Quantitative analysis invoives the
use of point counting. Point counting is
a standard technique in petrography
for determining the relative areas
occupied by separate minerals in thin
sections of rock. Background
(nformation on the use of point
counting? and the interpretation of
point count data’ is available.

*An intenim method 13 carefully drafted from sveil-

abie source information. T™us method is still under
.Avestigation and therefore :8 subject 10 revision.

-G2-

This method is applicable to aill buik
samples of friable insulation materials
submitted for identification and
quantitation of asbestos components.

1.2 Range

The point counting method may be
used for analysis of samples
containing from O to 100 percent
asbestos. The upper detection limit is
100 percent. The lower detection limit
is less than 1 percent.

1.3 ([nterferences

Fibrous organic and inorganic
constituents of bulk samples may
interfere with the identification and
quantitation of the asbestos minerat
content. Spray-on binder materials
may coat fibers and affect color or
obscure optical characteristics to the
extent of masking fiber identity. Fine
particles of other materials may also
adhere to fibers 10 an extent sufficient
to cause confusion in identification.
Procedures that may be used for the
removal of interferences are presented
in Section 1.7.2.2.

1.4 Precision and Accuracy
Adeguate data for measuring the
accuracy and precision of the method
for samples with various matrices are
not currently availabie. Data obtained

for samples containing a single
asbestos type in a simple matrix sre
available in the EPA report Bulk
Sample Analysis for Asbestos Centent:
Evaluation of the Tentative Method.*

1.5 Apparatus ..

1.5.1 Sample Anaslysis
A low-power binocular microscope,
preferably stereoscopic, is used to



examine the bulk insulation sample as

receivec.

® Microscope: binocular, 10-45X
(approximate)

® Light Source: incandescent or
fluorescent

® Fforceps. Dissecting Needles, and
Probes

® Glassine Paper or Clean Glass
Plate

Compound microscope

requirements: A polarized light

microscope complete with polarizer,

analyzer, port for wave retardation

plate, 360° graduated rotating stage,

substage condenser, lamp, and lamp

iris.

@ Polerized Light
Microscope: described above

® Objecuve Lenses: 10X, 20X, and
40X or near equivalent

® ,Dispersion Staining Objective Lens
{optional)

® Qcular Lens: 10X minimum

® Eyepiece Reticle: cross hair or 25
point Chaikley Point Array

®. Compensator Plate: 550 milli-
micron retardation

1.5.2 Sample Preparation

Sample preparation apparatus
-sequirements will depend upon the
type of insulation sample under
cons:deration. Various physical and/or
chemical means may be employed for
an adequate sample assessment.
® Ventilated Hood or negative
pressure glove box
Microscope Slides
Coverslips
Mortar and Pestle: agate or
porcelain {optional)
Wylie Mill (optional)
Beakers & assorted glassware
(optional)
Centrifuge (optional)
Filtration spparatus (optional)
Low temperature asher (optional)

1.6 Reagents

1.6.1 Sample Preparation

® Distilled Water (optional)

® Dilute CH;COOH: ACS reagent
grade (opt.onal)

® Dilute HCI. ACS reagent grace
(optional)

® Sodium metaphosphate (NaPQO3;)e
{optional)

1.6.2 Analytical Reagents

® Refractive Index Liquids: 1.490-
1.870. 1.590-1.720 in increments
of 0.002 or 0.004

® Relractive index Liquids for
Oispersion Staining: high-
dispersion series, 1.550, 1.605.
1.630 {optionat)

® UICC Asbestos Reference Sample
Set: Available from: UICC MRC

Pneumoconiosis Unit, Llandough
Hospital, Penarth, Glamorgan CF6
1XW, UK, and commercial
d:stributors
® Tremolite-asbestos (source to be
determined)
® Actinolite-asbestos (source 1o be
determined)
1.7 Procedures
Note: Exposure to airborne asbestos
liders is a heasith hazard. Bulk samples
sSubmitted for analysis are usually
friable and may release libers during
handling or matrix reduction steps. All
sample and slide preparations should
be carried out in 8 ventilated hood or
glove box with continuous airflow
{negative pressure). Handling of
samples without these precautions
may result in exposure of the analyst
and contamunation of samples by
airborne fibers.
1.7.1 Sampling
Samples for analysis of asbestos
content shall be taken in the manner
prescribed in Reference 5 and
information on design of sampling and
analysis programs may be found in
Reference 6. If there are any questions
about the representative nature of the
sample, another sample should be
requested before proceeding with the
analysis.
1.7.2 Analysis

1.2.2.1 Gross Examination

Bulk samples of building materials
taken for the identification and
quanutation of asbestos are first
examined for homogenenty at low
magnification with the aid of a
stereomicroscope. The core sample
may be examined in its container or
carefully removed from the container
onto a glassine transfer paper or clean
glass plate. If possible, note is made of
the orientation of top and bottom
surfaces. When discrete strata are
identified, each is treated as a separate
material so that fibers are first identified
and quantified in that layer only, and
then the results for each layer are
combined to yield an estimate of
asbestos content for the whole sample.

1.72.2.2 Sample Preparation

Bulk materiats submitted for
asbestos analysis involve a wide
variety of matrix materials.
Representative subsamples may not be
readily obtainable by simple means in
neterogeneous materials, and various
steps may be required to alleviate the
dfficulties encountered. In most cases,
nowever, the best preparation is made
oy using forceps to sampie at several
places from the bulk material. Forcep
samples are immersed in a refractive

index liquid on a microscope slide,

2
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teased apart, covered with s cover
glass, and observed with the polarizee
hght microscope.

Alternatively. attampts may be macc
to homogenize the sample or eliminate
interferences before further
characterization. The selection of
appropriate procedures is dependcii
upon the samples encountered and
personal preference. The following are
presented as possible sampie
preparation steps.

A mortar and pestie can sometimes
be used in the s1ze reduction of soft or
loosely bound materials,though this
may cause matting of some samples.
Such samples may be reduced in a
Wiley mill. Apparatus should be clean
and extreme care exercised to avoid
cross-contamination of samples.
Periodic checks of the particle sizes
should be made during the grinding
operation so as to preserve any fibes
bundles present in an idenufiable
form. These procedures are not
recommended for samples that contain“‘,
amphibole minerals or vermiculite.
Grinding of amphiboles may result in
the separation of fiber bundles or the
production of cleavage fragments that
have aspect ratios greater than 3:1 and
will be classitied as asbestos fibers.
Grinding of vermiculite may also
produce fragments with aspect ratios
greater than 3.1,

Acid treatment may occasionally be
required to eliminate interferences.
Calcium carbonate, gypsum, and
bassanite (plaster) are frequently
present in sprayed or trowelled
insulations. These materials may be
removed by treatment with warm
dilute acetic acid. Warm dilute
hydrochlori¢c acid may also be used to
remove the above materials. If acid
treatment is required, wash the
sample at least twice with distilled
water, being careful not to lose the
particulates during decanting steps.
Centrifugation or filtration of the
suspension will prevent sigmificant
fiber loss. The pore size of the filter
should be 0.45 micron or less.
Caution: prolonged acid contact with
the sample may alter the optical
characreristics of chrysotile fibers and
should be avoided.

Coatings and binding materials
adhering to fiber surfaces may also be
removed by treatment with sodium
metaphosphate.” Add 10 mL of 10 g/L
sodium metaphospate solutioh to a
small {0.1 to0 0.5 mL) sample of bulk
matenal in 3 15-mL glass centrifuge
tube. For approximately 15 seconds
each, stir the mixture on a vortex
mixer, place in an ultrasonic bath and
then shake by hand. Repeat the senes

'



Col'ect th» dispe-sed solids by
centrifugation at 1000 rpm for 5
minutes. Wash the sample three times
ny suspencing in 10 mL distilled water
and racentrifuging. After washing,
resuspend the pellet in 5 mL distilled
water, piace 3 drop of the suspension
on 8 microscope slide, and dry the
slide at 110°C.

In sampies with a farge portion of
cellulosic or other organic fibers, it
may be useful to ash pari of the’
sample and examine the residue.
Ashing should be performed 1n 3 low
temperature asher. Ashing may also
be performed in 3 muffie furnace at
temperatures of 500°C or lower.
Temperatures cf 550°C or higher will
cause dehydroxylation of the asbestos
minerals, resulting in changes of the
refractive index and other key
parameters. if a muffie furnace is to be
used, the furnace thermostat should
be checked and calibrated to ensure
that samples will not be heated at
termnperatures greater than 500°C.

Ashing and acid treatment of
samples should not be used as
standard procedures. In order to
monitor possibie changes in fiber
characteristics, the material should be
viewed microscopically before and
after any sampie preparation
procedure. Use of these procedures on
samples to be used for quantitation
requires a correction for percent
weight loss.
1.2.2.3 Fiber Identification

Positive identification of asbestos
requires the determination of the
following optical properties.
Morphology
Color and pleochroism
Refractive indices
Birefringence
Extinction characteristics
Sign of elongation

Table 1-3 lists the above properties for
commercial asbestos fibars. Figure 1-1
presents a flow diagram of the
examination procedure. Natural
variations n the conditions under
which deposits of asbestiform
minerals are formed will produce
exceptions 1o the published values and
differences ‘rom the UICC standards.
The sign of elongation is determined by
use of the compensator plate and
crossed polars. Refractive indices may
be determined by the Becke hne test
Alternatively, dispersion staining may
be used. Inexperienced operators may
find that the dispersion staining
technique is more easily learned. and
should consu't Refaerence 9 for
guidance. Centr 1 stop cispersion
staining colors are presented in Tabie

1-2. Availabie tugh-dispersion {HD)
liquids should be used

1.7.2.4 Quantitation of Asbestos
Content

Asbestos quantitation is performed
by 2 point-counting procedure. An
ocular reticle (cross-hair or point array)
i1$ used to visually superimpose a point
or points on the microscope field of
view. Record the number of points
positioned directly above each kind of
particle or fiber of interest. Score only
points directly over asbestos fibers or
nonasbestos matrix material. Do not
score empty points for the closest
parucie. if an asbestos fiber and a
matrix particle overlap so that a point
is superimposed on their visual
intersection, a point is scored for both
categories. Point counting provides a
determination of the area percent
asbestos. Reliable conversion of area
percent to percent of dry weight is not
currently feasible unless the specific
gravities and relative volumes of the
materials are known.

For the purpose of this method,
“‘asbestos fibers’' are defined as
having an aspect ratic greater than 3:1
and being positively identified as one
of the minerals in Table 1-1,

A total of 400 points superimposed
on either asbestos fibers or
nonasbestos matrix material must be
counted over at leas: eight different
preparations of representative
subsamples. Take eight forcep samples
and mount each separately with the
appropriate refractive indax liquid. The
preparation should not be heavily
loaded. The sample should be
uniformly dispersed to avoid
overlapping particles and allow 25-50
percent empty area within the fields of
view. Count 50 nonempty points on
each preparation, using either
® A cross-hair reticle and mechanical

stage; or
® A reticle with 25 points (Chalkley

Point Array) and counting at least 2

randomly selected fields.
For sampies with mixtures of isotropic
and anisotrop:c materials present,
viewing the sample with slightly
uncrossed polars or the addition of the
compensator plate 10 the plane polarized
light path will allow simultaneous
discrimination of both particle types.
Quantitation should be performed at
100X or at the lowest magnification of
the polarized light microscope that can
effectively distinguish the sample
components. Confirmation of the
quantitation result by a second analyst
on some percentage of analyzed
samples should be used as standard
quality control procedure.
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The percent asbestos is calculated
as follows:

% asbestos = {a/n) 100%
where

# = number of asbestos counts,
n = number of nonempty points
counted (400).

if a=0, report “No asbestos
detected.” If 0 < a < 3, report “<1%
asbestos.”

The value reported should be
rounded to the nearest percent.
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SAMPLE NHANDLTNG SCHEME FOR KMA SOIL SAMPLES

The following steps were taken to prepare the soil samples for
viewing:

1)

2)

3)

4)

Forceps were used to sample from several places of the
bulk material to yield a total sample quantity of 0.1
to 0.5 ml.

Due to the moist nature of most of the samples and because
of interferences encountered when using refractive index
liquids on wet samples the sample material was placed on a
watch glass in a convection oven at 110°C until dry.

If, after step two the sample was found to contain only
fairly fine particulate matter forceps were then used to
immerse the sample in a refractive index liquid on a slide,
teased apart with dissection needles, a cover slip installed.
The sample was then observed using polarized light microscopy
techniques. :

If, after step two, large granular particles and/or soft
loosely bound materials were observed, a moitac and pistle
was used for size reduction. The sample was then analyzed as
described in Step 3.

The remainder of the actual bulk analysis was carried out
according to the EPA Interim Method for the Determination
of Asbestos in Bulk Insulation Samples.



METHOD FOR ASBESTOS FIBERS IN WATER

Principle of the Method

This method is an adaptation of the NIOSH P&CAM239 method
and is used to determine asbestos fiber concentrations in
water. This method is not meant to count all asbestos
fibers in all size ranges or to differentiate asbestos
from other fiberous particulates.

Immediatcly after thoroughly shaking the sample to
rc-entrain any settled fibrous material a known volume
of samples is drawn through a Gelman GM-4, 0.8 um, 47 mm

. diameter Metricel Membrane Filter using a Millipore filter
funncl apparatus and vacuum pump. The sample filter is
then dreicd in a convect ion oven at QOOC to remove any
remaining water. Next the filter is transformed from an
opaque solid membrane to a transparent optically homogeneous
gel. The fibers are sized and counted using a phase-contrast
miscroscope at 400-450X mganification.

Definitions: Asbestos fiber, for counting purposes, means a
particulate which has a physical dimension longer than §
micrometers and with a length to diameter ratio of 3 to 1

or greater. Asbestos includes chrysotile, cummingtonite-
grunerite (amosite), crocidolite, fibrous tremolite, fibrous
anthophyllite, and fibrous actinolite.

Optical Bquipment and Microsccpe Features
Microscope body with binocular head.
10 X Huygenian eyepieces are recommended. Other eyepieces

can be substituted if necessary. Wide field eyepieces can be
used; however, wide field eyepieces may yield a count field

area less than 0.003 mm® with the Porton reticle. This is
not always desirable from the standpoint of obtaining optimum
sampling times. If wide field eyepieces are used., it is pre-

ferable to use the Patterson Globe and Circle reticle to
obtain a larger count field areca.

Kochler illumination (preferably built-in with provisions for
adjusting light intensity).

A Porton reticle is recommended. Others such as the Patterson
Clobe and Circle can be substituted.

Mechanical stage.
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Reagents

Chemicals should be reagent grade, free from particles and
color, conforming to the specifications of the Committee on
Analytical Reagents of the American Chemical Society, where
such spccification are available.

Dimethyl phthalate
Diethyl oxalate

Avoid getting the mounting solution on the skin. Wwash skin
promptly with soap and water if skin contact occurs.

Sample Preparation
Preparation of Mounting Solution e’

A very important part of the sample evaluation is the mounting
process. This process involves a special mounting medium of
prescribed viscosity. The proper viscosity is important in
order to expedite filter dissolving and still mimimize particle
migration. After the sample has been mounted; an elasped time
of approximately sixty minutes is needed before the sample is
ready for evaluation.

Combine the dimethyl phthalate and diethyl oxalate in a one to

one ratio by volume and pour into a Wheaton balsam bottle. Add
approximately 0.05 (X 0.005) grams of new membrane filter per
milliliter of solution to reach the necessary viscosity. The
mixture must be stirred periodically until the filters have
dissolved and a homogeneous mixture is formed. The normal shelf
life of the mounting solution is about three months. Twenty o’
milliliters of mounting solution will prepare approximately

300 samples.

Sample Mounting

Cleanliness is important! Adirty working area may result in
sample contamination and erroneous counts. The following steps
should be followed when mounting a sample.

Clean the slides and cover slips with leans tissue. Lay each
slide down on a clean surface with the frosted end up. It is a
good practice to rest one edge of the cover slip on the slide
and the other edge on the working surface. By doing this, you
keep the bottom surface  (the one which contacts the filter)
from becoming contaminated.



Phase -Contrast. condenscr with a numberical aperture (N.A.)
equal to or grecater than the N.A. of the objective.

40-45X phasc contrast achromatic objective (N.A. 0.65 to 0.75).
Phase-ring ccntering telescope or Bertrand lens.

Green or blue filter, if recommended by microscope manufacturer.
Stage Micrometer with 0.01 mm subdivisions.

For general guidance on phase contrast microscopy, consult
Needham, Clark and McCrone.

Filter Mounting Equipment

Expericnce has shown that certain equipment is useful for
efficient sample mounting. The following items are recommended
for extracting and mounting a portion of the filter for counting.

Microscope slides. 2.5 by 7.5 cm glass slides are most
commonly used. Sample number, data, initials, etc., can
be conveniently written on a frosted end slide.

Cover Slips. Cover slips are a necessary part of the slide
mount and optical system. The shape should be appropriate for
the size of the filter wedge. The appropriate cover slip
depends upon the objective to be used. Ordinarily, objectives
are optically corrected for a #14 (0.17 millimeter) thickness
cover slip. Improper cover glass thickness will detract from
the final image quality.

Scalpel. A scalpel is needed to cut out a portion of the filter
to be examined. A number-ten curved blade scalpel is recommended.

Tweezers. A pair of fine-tipped tweezers is used to remove the
membrane filter slice from the field monitor and place it upon
the slide.

Lens Tissue. To insure cleanliness, a lint-free tissue is recom-
mended. This tissue should also be used for wiping mounting
tools and for cleaning slides and cover slips.

Glass Rod. A fire-polished glass rod may be used to spread
the mounting solution on the slide.

Wheaton Balsam Rartle. This special glass container has a glass
top which prevent < contamination of the mounting solution. A
glass rod is inc!uded for dispensing the solution.

-G8



Counting of Fibers

Place the slide on the mechanical stage of the microscope and
position Lhe center of the wedge under the objective lens and
focus upon tLhe sample. Start counting from one end of the wedge
and progrcss along a radial line to the other end (count in
either direction from perimeter to wedge tip). Random fields
are selected, without looking into the eyepieces, by slightly
advancing the slide in one direction with the mechanical stage
control.

It is essential to continually scan over a range of focal planes
(generally the upper 10 to 15 micrometers of the filter surface)
with the fine focus control during each field count. This is
especially necessary for asbestos fibers due to their impactici
into the filter matrix.

'
On most airbone samples, asbestos fibers will generally have
fiber diameters less than one micrometer. Therefore, it is
necessary to look carefully for faint fiber images.

Regularly check phase ring alignment.

When an aggolomerate (mass of meterial) covers a significant
portion of the field of view (approx 1/6 or greater) reject
the field and select another. (Do not include it in the
number of fields counted.) However, report the fact as it may
have meaning on other data collection.

Burrdles of fibers are counted as one fiber unless both ends of
the fiber can be clearly resolved.

Count only fibers with a length to width ratio greater than oW
equal to 3:1{

Count only fibers greater than § micrometers in length. (Be
as accurate as possible in accepting fibers near this length.)
Measure curved fibers along the curve to estimate the total
length.

Count as many fields as necessary to yield a total count of

at least 100 fibers. Exccption: a) count at leat 20 fields even
if you count more than 100 fibers, and b) stop at 100 fields
even if you haven't reached 100 fibers.

For fibers that cross either one or two sides of the counting
field, the following procedure is used to obtain a representa-
tive count.

Count any fiber sreater than § micrometers in length, that lies

entirely within the counting area. Count as "1/2 fiber"any fiber
with only one end lying within the counting area. Do not count
any fiber crossing any two sides. Reject and do not count all

other fibers.



Wipe all the mounting tools clean with leans tissue and place
then on a clean surface (such as lens tissue). All tools should
be wiped clean prior to mounting each sample.

Using the glass rod supplied with the Wheaton balsam bottle,
apply a drop of mounting solution onto the center of the slide.
It may be necessary to adjust the quantity of solution so that
after the cover slip has been placed on top, the solution ex-
tends only slightly beyond the filter boundary. If the
quanlily is greater than this particle migration may occur.

Using another glass rod, spread the mounting media into a
triangular shape. 7The size of this triangle should coincide
with the dimension of the filter wedge. Cut a triangular
wedge from the center to the edge of the filter using the
scalpel. The size of the wedge should approximate one-eighth
of the filter surface.

Grasp the filter wedge with the tweezers on the perimeter. Do
not touch the filter with your fingers. Place the wedge,
sample side up upon the mounting medium.

Pick up a clean cover slip with tweezers and carefully place
it on the filter wedge. Once this contact has been made, do
not reposition the cover slip.

Label the slide with the sample number and current date before
proceeding to the next filter. On the bottom (backside) of the
slide, trace the perimeter of the filter wedge with a felt tip
marking pen. This will enable the counter, after the filter
has become transparent, to stay within the filter perimeter
when counting.

The sample should become transparent within fifteen minutes.

If the filter appears cloudy, it may be necessary to press

very lightly on the cover slip. This is rarely necessary;
however, counting should not be started until an hour after

the mounting. This allows the microscopic texture of the
filter to become invisible to microscope viewing.

Discard the sample mount after two days if it has nol been counted.
Crystuls appearing similar to asbestos fibers may begin Lo grow
at the mounting media/air interfaces. They seldom present any
problems if the slide is examined before two days. 1In any case,
stay away from the filter's edges when counting and sizing.
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Microscope Setup
Porton reticle and the Counting Field

The asbestos fiber count procedure consist of comparing
fiber lcngth to the diameters of calibrated circles of a
Porton reticle, and counting all fibers greater than §
micrometers in length lying within a given counting field
area. The Porton reticle is a glass plate inscribed with a
series of circles and rectangles. The left half of the
reticle is divided into six rectangles constituting the
counting field.

Placement in Eyepiece

The Porton reticle is placed inside the Huygenian eyepiece
where it rests on the field limiting diaphragm. If other

a counting collar for retaining the reticle. The reticle
should always be kept clean, since dirt on the reticle is in
focus and could complicate the counting and sizing process.

Stage Micrometer

The Porton reticle cannot be used for counting until it has
been properly calibrated with a stage micrometer. Most srage
micrometer scales are approximately two millimeters long and
are divided into units of one-hundredth of a millimeter

(ten micrometers).

Microscope Adjustment

Whenr adjusting the microscope, following the manufacturer's

instructions while observing the following guidelines.

1. The light source image must be in focus and centered oun
the ccndenser iris or annular diaphragm.

2. The particulate material to be examined must be in focus.

3. The illuminator field iris must be in. focus, centered on
the sample, and opened only to the point where the field
of view is illuminated.

4. The phase rings (annular diaphragm and phase-shifting
elements) must be concentric.

Portoa Reticle Calibration Procedure

Each eyepiece objective reticle combination on the microscope
must be calibrated. Should any of the three by changed
(Disassembly, replacement, zoom adjustment, etc.), the
combination must be recalibrated. Calibration may change if
interpupillary distance is changed. For proper calibration, the
following procedure should be followed closely. '

G11
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With a 10X objective in place, place the stage micrometer on the
mechanical stage, focus the millimeter scale, and center the
image. Change to the 40-45X objective and adjust the first
millimetcer scale division to coincide with the left boundary of
the Porton rectangle. Measure the distance between the left

and extreme right boundaries of the Porton rectangle, estimating
any portion of the final division. This measurement represents
200 L units. The rectangle is 10) L units on the short vertical
dimenﬁi?yz The calculated "L" is inserted into the formula
D-L(2") where "N" is the circle number (indicated on the
reticle) and "D" is the circle diameter. Since the circle
diameters vary logarithmically, every other circle doubles

in diameter. For example, circle number three is twice the
diameter of number one; number four is twice the diameter of
number two. When the circle sizes have been determined, the

counting ficld area which consists of the left six smalier
rectangles can be calculated from the relation 10,000 L. This
completes the reticle callibration for this specific objective-
eyepiece-reticle combination.

Example for Porton Reticle o i

The following calibration was obtained for a pair of 10X Huygenian
eyepieces and a 32X objective:

200L = 0.148 mm = 148 micrometers
100L = 0.074 mm = 74 micrometers
.0ne L unit = 0.74 micrometers

. 1
Thus Circle #1 has a diameter D=L(2™)2 = 0.74 (1.414) = 1.05
micrometers.

Then our circle diameter calibration table looks like:

Diameter of Circle #1 1.05 micrometers

#2 = 1.48
#3 = 2.09
#4 = 2.96
#5 = 4.190
#6 = §5.92

Field area = (10,000)(L%) = (100 L) (100 L) =(0.074) (0.074) -0.0055

Thus fibecrs with a lenth greater than a distance halfway between
the diameters of the #5 and #6 circles would be counted. '

If a Patterson Glove and Circle reticle is used, a different
calculation procedure is required. The circle diameters are
related as follows. The #25 circle diameter is (0.1)(reticle length)

the circle diamcters are proportional to the ratio of their numbers.
Thus the #20 circle diameter is (20/25) or 0.% times the #25 circle
diameter.



Calculations

The number of asbestos fibers per liter of water is calculated
using the following formula:

wC L(FB/FC) - (BFB/BFL)] ECA) X 10(¢0
(TVW) (MFA)

WC- water fiber concentration in (fibers <§ um) /1iter3

BFB= total number of fibers counted in the BFL fields of
the blank or control filters in fibers ¢§ um.

o’
BFL= total number of fields counted on the blank or control
filters.

ECA= effective collecting area of filter (855§ mm2 for a
37 mm filter with effective diameter of 33 mm).

FB= total number of fibers counted on the FL fields in fibers
< § um.

FL = total number of fields counted on the filter
MFA= microscope count field area on mm2 (generally 0.003 to 0.006)

TVWZ total volume of water passed through filter.

Determination of Asbestos

After the total number of fibers per liter of water has been
determined the sample slide may be observed under a cross-
polar condition using polarized light microscopy to determine
whether any of the fibrous material is actually asbestos. An
additional and somewhat more specific check would be to
evaporate a volume of water and examine the remianing residue,
after being throughly dried, using polarized light microscopy.
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SOIL SAMPLES

Note: Sanple I.D. Number 9-503 is Synonymous to 4090-503
(Refer to Table 4-1 for sample location and depth)
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Lo, dic...

; Method
Sample 1.D. vuwulumwz mwmumm“% y 4 ﬁooar »Juusun-u ’ uomw“”ﬂw 4

- v ]
vy-503 Al 96.00 <0.10 138 1,290 m
9-504 Al 101.40 <0.10 3,760 | 3,260 L
9-512 Al 96.00 <0.10 3,544 | 3,484
9-505 Sb 96.75 <0.002 [<0.3 <0.3 101.44 m
9-506 Sb 96.75 <0.002 |<0.3 <0.3 118.93 “
9-522 Sb 96.75 <0.002 {<0.3 Acwu 94.18 _
9-506 As 109.57 <0.002 | 3.220 | 3.199 85.05 !
9-506 As 109.57 <0.002 | 0.7982] 0.4433] 97.90 “
9-503 7 Ba 105.40 <0.10 262.0 _mm.m w
9-504 Ba 112.20 <0.10 484.0 | 658.0 88. 50 _
9-512 Ba 105.40 <0.:0 | 142.9 | 135.4 ] 79.70 _
9-503 Be ¢7.30 <0.0: 9.4 15.2 55.93
9-504 Be 92.57 <0.01 |<0.20 }<0.20 49.33
9-512 Be 97.30 <0.01 < .20 <0.20 90.00
9-503 cd 104.0 <0.01 1.0 1.0 ° 70.55
9-504 <d 90.90 <0.01 |<0.20 {.0.20 74.20
9-512 cd 104.0 <0.01 1.0 0.80 73.50
9-503 Cr 90.0 <0.02 9.2 8.8 81.00
"9-504 L Cr 95.05 <0.02 80.0 82.¢ 72.00
9-512 Cr 90.0 <0.02 | 5.2 5.6
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Duplicate

Method

Sasmple 1.D. Parameter §§€292¥3 4 Blank A‘e‘ult'ﬂ leszi::y 3
9-403 Co 93.30 < 0.01 19.4 15.2 128.80
9-504 Co 94.50 < 0.01 6.76 | 6.98 71.32
9-512 Co 03.30 < 0.01 20.4 24.2 86.05
9-503 Cu 97.00 < 0.01 62.4 | 79.0 82.75
9-504 Cu 94.25 < 0.01 169.8 151.0 94.00
9-512 Cu 97.00 < 0.01 57.2 59.8 100.75
9-503 Fe 96.00 < 0.02 | 3,440| 3,240)  -----
9-504 Fe 94.33 < 0.02 4,580 5,080 -----
9-512 Fe 96.00 <0.02 | 4,980] 3,840 -"oc-
9-503 Pb 97.60 <0.05 | 598 | 658 | -oC
9-504 Pb 102.40 < 0.05 1,068 1,152 120.00
9-512 Pb 97.60 < 0.05 1 326 330 112.00
9-503 Mn 9i%67 < 0.01 134.0] 131.6 127.7
9-504 Mn 95.67 ¢ 0.01 150.2| 155.6 88.17
9-512 Mn 97.67 < 0.0! 98.6 | 98.0
9-503 He 95.71 <0.0005 0.018 ©-032 113.20
9-517 Hg 95.71 < 0.0005 0.058 0.073 85.00
9-522 Ne 103.60 <0.0005 0.071] 0.068 94.70
9-503 Ni 90. 50 < 0.02 26.4| 24.8 74.0
9-504 Ni C 100.00 <‘é:?2 198. 4 200“:?dh —
9-512 Ni 50. 50 ¢ 0.0z 304 27.47  63.80
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M “od

Maivigoeate

Sample 1.D. Paramete( 33329253 y 4 ( nk Anesul\.sn leiz:::\-
9-503 Tl 99.80 <0.02 " | <0.4 | <0.4 99.6
9-504 i Tl 99.0.0 <0.02 <0.4 <0.4 81.20
9-512 T1® " 99.80 <0.02 <0.4 <0.4 46.80
9-505 Se 104.71 <0.001 0.095| o0.080 79.37
9-508 Se 104.71 <0.001 0.040| <0.04 130.08
9-503 Sn 127.8 <1.0 <1.0 <1.0 1 131.00
9- 504 Sn 127.8 <1.0 <1.0 <1.0 52.10
9-512 Sn 127.8 <1.0 <1.0 <1.0 131.00.
9-503 ~ v 136.90 <0.10 19.4 15-2 128.80 :
9-504 v 119.90 | <0-10 14.2 | 14.2 99.60 |
9-512 v 136,90 <0.10 20.4 24.2 86.00 :
9-503 Zn 108.00 <0.01 368 348 105.00
9-504 Zn 97.00 <0.01 1,48q 1,603  -----
9-512 Zn 108.00 | <o0.01 296 320 | T
9-503 Ag 88.00 <0.01 1.74 1.83 106.60
9-504 Ag 88.00 <0.01 2.82| ;.73 98.78
9-512 Ag 88.00 <0.01 e 1.47 107.67
# This sample was|digested and analyzed tw|ce as duplicites and npikes.'

Both sp;ke recoferies were approximately|47%.
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Duplicate

‘ g:i:g:rd Results Spike ' 4
Sample I1.D. Parameter Recovery £  Blank A B Recovery § '
9-6908 Al 101.40 <0.10 5,220 | 5,800 ) ------
9-698 Sb 97.00 <0.002.|<0.3 <0.3 110.98
9-698 As 102.65 <0.002 | 2.20 4.69 114.52
9-698 Ba 112.20 <0.10 604.0 | 762.0f ------
9-698 Be 92.57 <0.01 |<0.20 |[<o0.20 §9. 50
9-608 cd 90.90 <0.01 0.32 |<0.20 | 45 ¢
9-698 Cr 95.65 <0.02 24.28 21.10 116.98
9-698 Co 94.50 <0.01 5.14 2.90 77.78 ;
9-698 Cu 94.25 <0.01 752.4 | 999.8] ------
9-698 Fe 94.33 ¢0.02 11,840 13,90 -----
9-968 Pb 102.40 <0.05.] 4,700 | 4,620 ------
9-968 ' Mn 95.67 <0.01 | 446 450 .| 86.67 |
9-700 He 100.60 <0.000§ 0.0373] 0.0378 103.06 J
9-698 Ni 100.00 <0.02 63.4 60.2 118.50 |
94968 T1 99.00 <0.02 | <0.4 <0.4° 81.60 “
9-968 Se 87.1 <0.001 0.085 0.11§ 78.58 |
9-968 Sn 127.80 <1.0 [<1.0 |<1.0 61.50
9-968 v 119.90 <0.10 21.2 13.8 107.95
9-698 Zn 99.00 <0.01 1,840 1,856} -----
9-968 Ag 92,20 <0.01 2.40 2.16 } 02.C7




Method Dupiircate

69~

: Standard , Results . Spike
Sample I.D. Parameter Recovery & asnk A B Recovery ¥ ]
9-705 Boron 100 1 0 22 | 2.4 19 ‘
9-46 Ammonia . 109 <0.1 0.976 1.01 99 :
9-600 Ammonia ' "96 <0.1 0.453 | 0.419 ] 97 I
9-515§ : Ammonia 87 <0.1 <10,0 |<10.0 90 i
9-505 Cyanide 100 <0.01 | 0.29 | 0.29 77 |
9-503 Cyanide 100 <0.01 1.50 1.50 96 i
9-501 Cyanide 100 <0.01 | 2.7 3.0 78 ’
9-516 Boron 100 <0.02 18 15 47 ?
9-508 .- ' Boron ¥ 100 <0.02 28 . 1 39
9-704 Boron .100 <0.02 1.7 1.9 31
9-502 Sulfide #*. 100 <0.1 [<0.5 [<0.5 20
9-508 ‘ - Sulfide 100 <0.1 J<o.5 <0.5 100
9-512 Sulfide 100 <0.1 <0.5 <0.5 | 100
9-504 Sulfide 100 - <0.5  |<0.5 86
% This sample was {ested three times for bofon (duplicatds and SpikesAjlgn)l Alll duplicatose——
had a Ievel of pfecision at ¥ B3% to * 94f,. The resulls reportf:d are ffom one fLest run and
are typical of the other two sets of data}
#¥#* This sample was {ested for sulfides twice| (duplicate ai]d spikes] also) wjth both| spikes
recoveries at 20]0%.
= ~
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. Method

Duplicate

Sample 1.D. Parameter ReCovery £ Blanmk Aaie nei'.fi'éi,- g -
9-705 Cyanide 100 0 4.4 2.0 98 :
9-704 Boron 100 0 1.7 1.9 32 i
9-47 Ammoni a 102 <0.1 1.03 1.03 96 ﬁ!
9-998 Sulfide 100 <0.1 |<o.5 |<o.5 | 60 l
9-999 Sulfide 100 <0.1 <0.5 <0.5 100 !
9-700 Sulfide 100 <0.1 J|<o.5 <0.5 140 i

)
[
: J




( ("
R . ”‘ii’iii:? Spike
Sample I1.D. Parameter Recovery % Blank A ' B Recovery £
9-510 Chloroethane <0,2 <0.2 <0.2 10§
" Methylene chloride <0.4 <0.4 <0.4 68
" Chloroform <0.4 <0.4 <0.4 98
" 1,1,1-Trichloroethane <0.2 <0.2 <0.2 95
" Trichloroethene <0.2 <0.2 <0.2 96
" Tetrachloroethene <0.2 <0.2 <0.2 9§
" Chlorobenzene <0.02 <0.02 <0.02 8§
"’ 1,2-Dichlorobenzene <0.04 <0.04 <0.04 50
Toluene <0.02 0.62 | 2.7 100
Benzene <0.,02 0.06 0.19 94
Ethylbenzene <0.02 1.4 8.2 10§




Duplicate

89~ -

. g:::zgrd : Results . Spike
Sample 1.D. Parameter Recovery § Blank A B Recovery £
9-520 Chloroethane <0.2 <0.2 <0.2 52
" Methylene chloride <D.4 <0.4 <0.4 40
" Chloroform <0.4 <0.4 <0.4 60
" 1,1,1-Trichloroethane <0.2 <0.2 <0.2 58
" Trichloroethene <0.2 <0.2 <0.2 66
! Tetrachloroethene <0.2 <0.2 <0.2 82
" Chloroebenzene <0.02 |<0.02 <0.021{ 79
" 1,2-Dichlorobenzene <0.04 |<0.04 <0.04 | 118
" Toluene <0.02 [<0.02 <0.02| 69 .
" Benzene <0.02 |<0.02 | <o0.02/ 63"
" Ethylbenzene <0.02 | <0.02 <0.02| 84
, (- (
} b
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( wenea (L vwtee

Sample I1.D. Parameter §§3392$3 £ Blank A B Recgvery 4
9-704 Chloroform <0.4 <0.4 <0.4 101

" chloroethane <0.2 <0.2 <0.2 105

" Methylene chloride <0.4 <Q.4 <0.4 90

" 1,1,1-Trichlorothene <0.2 <0.2 <0,2 98

N Trichloroethene <0.2 <0.2 0.2 | 100

" Chlorobenzene <0.02 | <0.02 <0.02] 92

" 1,2-Dichlorobenzene <0.04 <0.04 <0.04] 68

" Toluene <0.02 <0.02 <0.02] 97

" Benzene <0.02| <0.02 <0.02| 100

" Ethylbenzene <0.02| <0.02 <0.02] 92
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Duplicate

Stendard ' Results .  Spike

Sample I.D. Parameter Recovery § Blank A B Recovery %
9-514 PCB <0.1 <0.1 <0. 1 120

" Aldrin <0.004 | <0.004 | <0.004 | 64

" p,p-DDE <0.004 | <0.004 | <0.004 | 80

" p,p-DDT <0.012| <0.012| <0.012 | 110

" Endosulfan I <0.014 | <0.014 | <0.014 | 95

X Thiram <0.028} <0.028 | <0.028 | 47

" 2-Chlorophenol <0.02 | <0.02 | <0.02 82

" 2-Nitrophenol <0.02 | <0.02 | <0.02 | 98

" 2,4-Dinitrophenol <0.02 | <0.02 | <0.02 | 82 -

I { ( e e
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Duplicate
Method .
Standard Results Spike
Sample I.D. Parameter Recovery ¥ Blank A B Recovery %
9-520 PCB 0.1 <0.1 <0.1 83
" Aldrin | <0.004| <0.004| <o0.004 75
{
] '
p,pLDDE <0.004] <0.004| <o0.004 3%
" [ ]
p,p-DDT «0.012] <.012| <o0.017 78
" Endosulfan I «©.014] <0.014| <o0.014 56
" Thiram ©.028] <.018] <o0.028 5O
" 2-Chlorophenol ©.02 | <©.02 | <o0.02| 74
" .
2-Nitrophenol 0.02 | <.02 <0.02 89
" 2,4-Dinitrophenol Q.02 0.02 ?o.bz 79 !
9-523 Thriam --- - --= 44 ‘
9-505 Thriam -— -—-- - 57 !
~-70 Thriam ——— —— -———
9-705 59 !

—~——

1




Method . Nplicaie
Sample I.D. Parameter ﬁﬁéﬂegﬁg 4 Blank ARe.ult‘B‘ Regzit:y 4
9-514 ' 2,4-Dichlorophenol <0.01 | <0.01 | <0.01 | 8§ i
" 2,4,6-Trichlorophenol <0.03 | <0.03 | <0.03 | 106 l
) 4-Chloro-3-methylphenol <0.02 | <0.02 | <0.02 | 77 i
" Pentachlorophenol <0.3 <0.3 <0.3. 107 ]
" Bis(2-chloroethy)ether <0.028| <0.028| <0.028| 83
" 1,4-Dichlorobenzene <0.028] <0.028| <0.028| 84 «
" Hexachloroethane <0.028| <0.028| <0.028| 86 »T
" Nitrobenzene <0.028] <0.028| <0.028| 83
i " 2-Chloronaphthylene <0.028 <0.028| <0.028| 83. |
S " Naphthalene <0.028 0.26 0.190 | 84
) 2,4-Dinitrotoluene <0.14 <0.14 <0.14 82 t
) Phenanthracene <0.024 <0.028] <0.028] 59 ;.5
" Di-n-butylphthalate <0.02§ 0.12 0.17 ] 87
" Bis(2-ethylhexyl)phthalfate 0.05 4.2 3.7 54
" Di'—n-()cty]phthalat,e <0.028 . 1.9 1.2 54
' Acenaphthylenc <0.02} 0.032 <0.028 54
" Fluoranthene <0.028 0.12 0.097 54
" Fluorene <0.028 0.03f 0.039 54
, ; b
lhenanthrenei <’J( 28 0.27 0.19 3&
"~ e~ DR ) N ~ 1" A
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( ( | ~
g:z'r:ggrd . D:z:\ia‘l::te Spike
Sample I.D. Parameter Recovery £ Blank A B Recovery &
Q-¢20 2,4-Dichlorophenol <0.01 {<0.01 <0.01 90
" 2,4,6-Trichlorophenol <0.03 |<0.03 <0.03 103
" 4-Chloro-3-methylphenol <0.02 <0.02 <0.02 92
" Pentachlorophenol <0.3 <0.3 <0.3 102
i Bis(2-chloroethyl)ether <0.028 | <0.028 | <0.028 91
" 1,4-Dichlorobenzene <0.028 [ <0.028 | <0.028 92
" Hexachloroethane <0.028 | <0.028 | <0.028[ 96
" Nitrobenzene <0.028<0.028 | <0.028 92
" Naphthalene <0.028{<0.028 ( <0.028 93
" 2-Chloronaphthylene <0.028| <0.028 | <0.028 92
" Phenanthracene <0.028( <0.028 | <0.028 96
" Di-n-butylphthalate <0.028] <0.02 <o0.02]| 98
X Bis(2-ethylhexyl), hthalhte 0.07 | 20 2.1 110
" Di-n-octylphthalate 0.04 |©° 58 0.50 | ------
" 2,'4-Dinitrot,oluene <0.14 <D.14 <0.14 88
|
|
|
]
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Duplicate

g:z:ggrd ) Results Spike

Sample 1.D. Parameter Recovery £ Blank A B Recovery ¥
9-700 PCB 0.1 | <0.1 <0.1| 85

" Aldrin <0:004 | <0.004 | <0.004 77

" p, p-DDE <0.004| <0.004 [ <v.004 &g

" p,p-DDT <0.012] <0.012| <0.012 26

" Endosulfan I <0.014| < 0.014 <0.014 71

) Thiram <0.028| <0.028 <o.ozq' 62

" 2-Chlorophenol <0.02 <0.02 <0.0 42

" 2-Nitrophenol <0.02| <0.02 <0.0] 68

" 2,4-Dinitrophenol <0.02 <0.02 <0.0] 41

A~




( - (
’é:ﬁ'.:ﬁ;’ra : D:zit:::e Spike
Sample I1I.D. Parameter Recovery % Blank A B Recovery §
_9-700 2.4~ lorpphenol <0.01 | <0.01 <0.01] 58
i i 24446-Trichioroghen61 <0.03 <0.03 <0.03] 73
" 4-Chlora-3-methylphenol <0.02 | <0.02 <0.02| 62
i Pentachlorophenol <0.3 <0.3 <0.3 80
i Bis(2-Chloroethyl)ether <0.028| <0.028| <0.028. 79
" 1,4-Dichlorobenzene <0.028| <0.028 <0.028]‘- 78
" Hexachloroetheane <0.028[ <0.028 <0.0281 82
" Nitrobenzene <0.028] <0.028 <0.0281 79
. " Naphthalene. <0.028] <0.028] <0.028 81
gz " Z;Chloronuphthy|vnn <0.028] <0.028] <0.028 81
" 2,4-Dinitrotoluenc <L.14 <0.14 < 0.14 80
" Phenanthracene <0.028 <0.028| <0.028 57
" Di-n-butyl phthalate © <0.028 <0.028] <0.028] 82
" Bis(2-ethylhexyl)phthallate 0.049 1.2 0.92 67
" Di-n-octylphthalate 0.03 0.064 0.023 | ---------




BULK ASBESTOS IDENTIFICATION
AND QUANTIFICATION FORM

Analyst ID: ﬂ_;&;_,é_y‘he_ Date: _fo//3/£s
Sample 1D: %5073

Asbestos Fibers Present? Non e

ije of Fibers Present: = o/, lhse

Comments: e Vs

~'

“e e

Slide # Number of Asbestos Counts Number of Non-Asbestos Counts
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BULK ASBESTOS IDENTIFICATION
AND QUANTIFICATION FORM

Analyst ID: M ke [ evine Date: [ﬂ-'/Jyﬂ
Sample 1D: 4-.471

Asbestos Fibers Present?  WNeope.

Type of Fibers Present: 6 lass

Comments:

Slide ¥ Number of Asbestos Counts Number of Non-Asbestos Counts
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BULK ASBESTOS IDENTIFICATION
AND QUANTIFICATION FFORM

Analyst I1D: ‘21,%’ “;l-ﬁk.’é %’ Date: 2{ ZE/ZS
Sample D: Lj_ EZ_GJHMC Lﬁs

Asbestos Fibers Present.? N{J

Type of Fibers Prescenlo:s ovope s/ 08

it
Comment.s;: )c“,p_-p’/:’(‘. RSN —Cl

o

Slide } Number of Asbestos Counts Number of Non-Asbestos Counts

W it b T e e e e

Tttt bttt e et s s
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CLIENT ID.

Date Rec'd Lab # % Crocidolite % Amosite % Chrysotile
10/12/84 9-501 ) 0 0
10/12/84 9-502 0 0 0
10/12/84 9-503 0 0 )
10/12/84 9-504 0 0 0
10/12/84 9-505 0 0 )

-

-




Note:

WATER SAMPLES

Sample I.D. Number 9-943 is Synonymous to 4090-943
(Refer to Laboratory Test Data Sheets for Well

Location)
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r-"4c-*~

Mcunod
Sample 1.D. Para-eu(.r fiﬁ:gee‘!?‘y’ 4 ‘.ank Ake‘“u’B Rez';:::y 4
9-943 Al 100. 80 0.10 _|<0.10 | 0.15 Q9.4 ;
9-944 ! Sb 109. 50 0.002 |<0.002 [<0.002 114.19 !
9-943 ‘ Ba 105.40 0.10 0.25 [-0.10 100.70 g
9-944 As 98.93 k0.002 |<0.002 |<0.002 118.11 §
9-943 Be 97.87 0.01  |<0.01 [<0.01 92.97 !
¢d FURANCE - | STANDARD ADDITIQNS METHQD i
Cr FURANCE - | STANDARD ADDITONS METHOD ?
9-943 Co 94.97 <0.01 <0.01 [<0.01 95.10 3
9-943 Cu 100.90 <0.01  |<0.01 |<0.01 101.20
9-943 Fe 93.33 <0.02 0.08 0.08 93.67 i
Pb FURANCE - | STANDARD ADDITIQNS METHPD ;
9-943 Mn 95.33 <0.01 0.02 0.01 91.50
9-940 Hg 94.60 <0.0005 | <0.0005{<0.0005§ 81.40
9-944 Ni 91.00 <0.02 <0.02 |<0.02 93.50
9-944 Se 111.00 <0.001 | <0.001 [<0.001] 127.25
9-943 Ag 90.90 <0.01 <0.01 }<0.01 113.29
9-943 T1 104.20 <0.02 <0.02 |<0.02 99.40
9-943 Sn 100.25 <1.0 <1.0 21.0 71.85
9-943 ) v 127.71 <0.10 | <0.10 |<0.10 107.30
9-943 ] In 99.00 0.02 <0.01 [<0.01 1€0. 50
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Method

Duplaicate

Sample I.D.' Paraameter 323232:3 £ Blank ARC‘UItsB Rezzi::y £
10-521 Cyanide 100 a ) <Q.02 | <0.02 100 :
9-939 h Boron 100 0.97 0.97 98 :
9-939 Ammonia 101 <0.1 2.49 2.07 67 3
9-699 Sulfide 100 <0.1 <0.1 <0.§ 100 '
9-943 Ammonia 96 <0.1 0.600[ 0.586 83
9-9139 Boron 100 <0.02 0.97 0.97 : 95§

9-699 Sulphide 100 <0.1 <0.5 <0.5 100
10-524 Cyandde 100 <0.02 <0.02 | <0.02 101 '
;
i
T C |
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- Method Dv. cat
Standard Results . Spike
Sample I1.D. Parametd Recovery ¥ (\, nk A B Recovery ¥
9-939 2,4-Dichlorophenol < 0.0003. 0.0003 k0.0003 | 10§ ﬁ;
9-939 2,4,6-Trichlorophenol < 0.0006 k 0.0006 {<0.0006 | 110
9-939 4-Chloro-3-methylphenol < 0.0004 k0.0004 |<0.0004 84 '1
9-939 Pentachlorophenol < 0.007 k0.007 [<0.007 96 i
9-939 Bis(2-chloroethyl)ethen < 0.005 KO.O&S <0.005§ 87 ‘
9-939 1,4-Dichlorobenzene < 0.005 k0.005 }<0.005 88 i
9-939 Hexachloroethme < 0.005 kK0.005 {<0.005 87 !
9-939 Nit.robenzene < 0.005 k 0.005 {<0.005 80 i
9-939 "~ Naphthalene < 0.005 [<0.005 |<0.008§ 90 Aj
9-939 2-Chloronaphthylene < 0.005 }<0.005 }<0.005 82 '
9-939 2,4-Dinitrotoluene <*0.005 [<0.005 |<0.005 87
9-939 Phenanthracene < 0.005 }J<0.005 }<0.005§ 93
9-939 Di-n-butyl phthalate < 0.00§ |<0.005 }<0.005 102
9-939 Bis(2-ethylhexyl)phthajate < 0.005 |<0.005 [<0.00§ 91
%939 Di-n-octylphthalate < 0.005 {<0.005 {<0.00% 82
9-939 PCB ug/ < 0.25 }< 0.25 <0.25 90
9-939 Aldrin  ugf < 0.04 |<0.04 |<0.04 84
9-939 p,p'-DDE ugA 89
9-939 p,p'-DDT ugp < 0.11 |<0.11 }<0.11 87
9-939 Endosulfan I g/1° < 0414 < 0.14 <0.14 . 96
9-939 Thiram ¢ oot f< 0.1 {<o.in: ] v ]
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nethod

‘Results

Sample 1.D. Parameter 322232:3 £ Blank A B Reszi::y 4
9-939 2-Chlorophenol 0.00§ J0.005 ]0.005 102
v-939 2-Nitrophenol 0.005 0.005 0.00% 110
9-9139 .| 0.015 |o0.015 |o0.015 96

2,4-Dinitrophenol

.. -~

L&A‘-A—-_.b.___
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r lic -~

M_...od '
Sample I.D. Para( er §§8332$3 £( Blank A.“un'l Reigf'::y 4

9+ 044 Chloroform <0.004 |<0.004 |<0.004 90
9-944 i Chloroethane <0.002 {<0.002 [<0.002 96
9-944 1 Methylene chloride. <0.004 |<0.004 {<0.004 110
9-944. 1,1,1-Trichloroethane <0.002 |<0.002 |<0.002 88
9-944 Trichloroethene <0.002 }|<0.002 |<0.002 90
0-944 Chloroebenzene <0.002 |<0.002 |<0.002 l 9§
9-044 1,2-Dichloroebenzene <V.0002]<0.0002 [<0.0002 86
9-044 Toluene <0.0004(<0.0004 {<0.0004 94
9-944 Benzene <0.0002] <0.0002 | <0.0002 89
9-944 Ethylbenzene <0.0002] <0.0002{<0.0002 90




Duplicate

99-

Sample 1.D. Parameter g::sesﬁg Blank ‘Resultln ‘ Reszi::y 4
9-946 PCB ug/1 <o.23 <0.25 J<0.25 83
9-945 Aldrin ug/1 <0.04 |[<0.04 <0.04 87
9-945 p,p'-DDE  ug/1 <0.08 |<0.08 |<0.08 102
9-945 p,p'-DDT ug/1 <0.11 |<0.11 <0.11 94
9-945§ Endosulfan T yg/} <0.14 <0.14 <0.14 88
9-945 Thiram <0.01] <0.01 <0.01 77
9-945 2-Chlorphenol <0.0005{<0.0005]<0.0005| 110
9-045 2-Nitrophenol <0.0005}(<0.0005]<0.0005§ 120
9-945 2,4-Dinitrophenol <0.015 |[<0.015 |<0.015 95
9-945 2,4-Dichlorphenol <0.003 1<0.003 0.003 118

' 9-945 2.4,6-Trichloraphenol <0.006 [<0.006 |<.006 | 115
9-945 4-Chloro-3-methylpheno] <0.004 |<0.004 ]<0.004 97
9-945 Pentachlorphenol 1 <0.007 [<0.007 |<0.007 | 120
9-945 Bis(2-Chloroethyl)ethey <0.005 [<0.005 | <0.005 82
9-945 1,4-Dichlorobenzene <0.005 {<0.005 | <0.00§ 80
9-945 Hexachloroethane <0.005 }]<0.005 | <0.005§ 89
9-945, Nitrobenzene <0.005 {<0.005 | <©.005 D1
9-945 Naphthalene <0.005 | <0.005 0H.008 94
9-945 2-Chloronaphthylene <0.005 | <0.005 | ©.005 ] 88
2-945 2.4-Dini§§ftoluene 4;03005 <0.005 ‘&.005.‘ 3R
9-945 Phenanthracene 4\0.005 <0.005§ JﬂkﬂOéu : 02




Lupa fcave

£9-

etheda Results .  Spike
Sample I1.D. Paramecter Recovery £ Blank A B Recovery §
9-945 Di-n-butyl phthalate <0.005 }<0.005 {<0.005§ 98
0-945 Bis(2-ethylhexyl) phthdlate <0.00§ }1<0.0085 {<0.00§ 103
9-945 Di-n-octylphthalate < 0.005 [<0.008 [<0.005% 95
9-945 TOC 110 <2.0 110 100 79

o




SULFIDE DATA

ml of

ml of Titrant mg/kg
Lab No. Dilution 0.025 N KI 0.025 N Sulfide
9-508 ' 38.5g/200 ml 1 ml 1 ml < 0.5
9=508 Dup 40g/200 ml 1 ml 1 ml < 0.5
9-508+1.5 mg/kg 40g/200 ml | ml 0.85 ml 1.5 1004
9-512 39.5g/200 ml 1 ml 1 ml ' < 0.5
9-512 Dup 40.0g/200 ml I ml I ml <0.5
Yy-512+1.5 mg/kg 39.89g/200 ml 1 ml 0.85 ml 1.5 100¢
9=504 38.0g/200 ml 1 ml t Ql <0.5
9-504 Dup 37.0g/200 ml ! ml 1 ml <0.5§
9-504+7.4 mg/kg 8.15g/200 ml 1 ml 0.87 ml 6.38 86°

-Gl



FURNACE DATA

Cadmium Chrome
Sample # +Addition Peak Heights Sample # +Addition Peak Hei
9-939 +0 ug 2,3,2,3 9-939 +0 ug 11,12
+2.5 ug 36,35 +5 ug 22,24
+5.0 ug 58,56 +10 ug 42,47
9-940 0 5,3 9-940 +0 . 7,6
+2.5 34,30 ' +5 26,26
+5.0 57,53 : , +10 45,49
9-941 +0 6,3 9-941 +0 20,7 1
+2.5 36,34 +5 39,3974
+5.0 ‘ 58,58 +10 55,58
9-942 +0 1,2 | 9-942 +0 8,11,8
+2.5 36,36 +5 24,26
+5.0 74,64 +10 52,55,5
9-943 +0 3:4 9'943 +0 6s6ps
+2.5 30,31 +5 32,30
+5.0 80,65 +10 51,54
9-944 +0 4,4 9-944 +0 5,5
+2.5 39,35 | : +5 28,
-
+5.0 §7,58 +10 51,54
9-945 +0 ' 3,4 9-945 +0 4,5
+2.5§ 49,48 +5 25,27
+5.0 76,70 +10 50,47



HYDRIDE GENERATION DATA FOR SELENIUM

Calibration Standard Absorbance (x1000)
0 ug/1 8,8
4 ug/1 63,61
7 ug/1 - 96,89
10 ug/1 | 128,130
Sample # : Absorbance (x1000)
9-939 10
9-940 14
Q-941 ' 8
~9-942 16
9-943 8
9-944-1 14
9-944-2 14
9-944 +(0.004) 71
9-945 7
MS (0.007) 103
BL 11
N—



QUANTITATION SUMMARY

S S —

Customer : CANTON LABORATORIES

SL#%10718 11 gr extracted of sample 9-699

COMPOUND

ACENAPHTHENE
ACENAPHTHYLENE

ANTHRACENE

BENZIDINE

BENZO(a) ANTHRACENE
BENZO(a)PYRENE
3,4-BENZOFLUORANTHENE
BENZO(ghi)PERYLENE

BENZ0 (k) FLUORANTHENE
bis(2-CHLOROETHOXYMETHANE
bis(2-CHLOROETHYL)ETHER
bis{2-CHLOROISOPROPYL)ETHER
bis{2-ETHYLHEXYL)PHTHALATE
4-BROMOPHENYL PHENYL ETHER

BUTYL BENZYL PHTHALATE
2-CHLORONAPHTHALENE

4-CHLOROPHENYL PHENYL ETHER

CHRYSENE

DIBENZO(a, h)ANTHRACENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,3-DICHLOROBENZENE
3,3’-DICHLOROBENZIDINE
DIETHYL PHTHALATE
DINETHYL PHTHALATE
D1-n-BUTYL PHTHALATE
2,8-DINITROTOLUENE
2,5-DINITROTOLUENE
DI1-n-OCTYL PHTHALATE
31,2-DIPHENYLHYDRAZINE
FLUORANTHENE ‘
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE '
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENO(123-cd)PYRENE
ISOPHORONE

NAPHTHALENE
NITROBENZENE
N-NITROSO-DIMETHYLAMINE

N-NITROS50-DI-n-PROPYLANINE
N-NITROSO-DIPHENYLAMINE

PHENANTHRENE

PYRENE
1,2,3-TRICHLOROBENZENE
THIRAN

TOTAL POLLUTANTS

-4

CONCENTRATION
Nilligrams/Kilogram

N.D.
N.D.

u. D.
N. D.

N.D.
N.D.
N. D.
“- DI
N. D.
N.D.

) N. D.

N.D.

N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N. D.
N.D.
N.D.
N. D.
N.D.
N. D.
N.D.
N.D.

N. D.
N.D.

N.D.
N.D.
N.D.
N.D.

N. D.
N.D.

0.084

0.074

0.249

0.676

0.057

0.103
0.163

1.406

11-056-1982

D. L.

0.022
0.022
0.022
0.022
0.022
0.043
0.043
0.065
0.043"
0.022
0.022

0.022 bt

0.022
0.022
0.022
0.022
0.022
0.022
0.065
0.022
0.022
0.022
0.054
0.022
0.022
0.022
0.108 ~
0.108
0.022
0.022
0.022
0.022
0.022
0.022
0.022
0:022
0.054%
0.043
0.022
0.022
0.022
0.043
0.022
0.022
0.022
0.022
0.022
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APPENDIX H

RECORD OF MONITORING WELLS

SAMPLE SLUG TEST DATA WITH HYDRAULIC
CONDUCTIVITY AND TRANSMISSIVTY CALCULATIONS

SUMMARY OF CALCULATED HYDRAULIC CONDUCTIVITY
AND TRANSMISSIVITY VALUES



W = Project No. S94-3224
m Well File Ne
- 1

© ENGINEERS « CONSULTANTS « PLANNERS « Owner’s Well Ne.

Chem Johns-Manville
KUMAR MALHOTRA & ASSOCIATES.INC Dore _Sept. 19, 1984
X000 East Belt Line N.E. —

Grand Rapds. Michigan £9505 2:15-4:05 pm
T;!'eoho:r:’s’macslggz RECORD OF WELL

1. LOCATION: Stote —1311n01s County: Lake Township: Benton
. N E
Distances Grid: 7,526.322 North ,SE ySW_ySE y ge 10 v 45 . 12
11,804.300 East
2. owner John-Manville Addrens _Weukegan, Illinois
CONTRACTOR American Geotechnicalé ¥ gdress _NOVi, Michigan

3. ELEVATION of top of well: _991:16 & (above, - the level o I€an sea level . Reprel)

. TYPE of well; ioRitoring Dote Construced_SEPY 19, pfifler &R Near

~ 13.0 meas )

5. DEPTH of wall: fr. Depth to bedrock . f1. Formation

6. DIAMETER.___2 in.

CASING: kind_PVC _  ;gize__ 2 ;length—_10.0 f. between_+2 0 & 2.0 _a
kind ; size slength _____#. between_ & i
SCREEN: moke ond moteriol _EVC slotted ; length 5.0 f.; Die 2 ___in.
size of openings 8 slot depth to (pocker or 1op of slon) f1.

. Meas’d. N

7. WATEI LEVEL: 6-35 #1. ( below). Top of Casing . Sert,19,108/

8. PUMP: moke ond sericl number - Cop gpm @ ——__$1. (heod)
power. ; motor h.p—__; length of column & shoft. . dic. of column & shabt____in.
hwlx_;h.; ——stoges; toil pipe 0" ft.; strainer ; lubrication .

YIELD: original yield_______; pumped_______gpm for—____ houn with drowdown
?0/. LOG ond REMARKS:" Hydrogeclogic Engineering, Inc.
.0 - 27 Sand, fire '
2 - 4! Cinders, pipe fragments
L - 14! Sand, fine to med., black cleaning to tan with deptih

Pumped 108 gallons of water during development

2 Lp
%a’m@é

4 45 <, 8'(077 Arofmcr Ve Cover

/M S’szof‘(’

R fement 3.68' — O bslow /0/7.4/Jyr/.7¢6
. .\ 1/0/6/2711/5 ~3.08'belpw [fond Syoce

2"# PYC Casimig

D Bord Caved fo 45 S of fond .s‘z//'/‘o,
Z ‘¢ Pvc slofed screen

T_— LRA _‘R\ Aﬂiff AI /{

: i

{l_f! n



R

I.:!wiluz . VYWt TINg TvO 2
o ENGINEER'S « CONLTANTS « PLANNZRS « . Owner's Well Ne.
Client JONNS-Manville

1T ;
KUMAR MALHOTRA ErASSOCIATES, INC Do _SeDt 19,1984

300 East Belt Line N.E. 8:00-9:08 am

Grand Rapects, Michwgan 49505
Yevcpnonusmas':g.osz RECORD OF WIELL

1. LOCATION: Stare 111in01s County: Leke Township.__Benton

Bisramees G737 7:629.600 North sy usw uSW yeo 114 45 L g12 "
13,257.249 East : '

Owner __Johns-Manville Address __Waukegan, Illinois

CONTRACTOR _American Geotechnical* Lddress Novi, Michigan

. ELEVATION of top of well: 587,82 _#. (above,’ the level of 28N _sea level | peprd)

TYPE of wll: Mopjtorire Dete Construcred_SEDL 19, Bitier R&R Near

. DEPTH of wall: 13.0 . _DEaS. Depth to bedrock #1. Formation

DIAMETER: 2 in. ' g

CASING: kind_PVC _ ;size 2 ;length 10.0 6 berween 2 2 I
kind—______ ;size______ length_________§. between 3 #.

SCREEN: make and materiel _BYC _ Slotted ;tengh 220 #:Dia 2
size of openings 8 slot .; depth 1o (packer or top of sioh) .

»

Lol I N

7. WATER LEVEL: 5.66 .ﬂ.\ . b"ow)_:rop of CaSing ..P"d. Sept 19, 1984

8. PUMP: moke ond seric! number . Cop gpm @ __§, (heed)
"~ power. ; length of column & sheft____f. dia. of column & shafe_____In,
bowlh ft.; —stages; tail pipe 0 ___ f1.; strainer ; lubricotion

9. YIELD: original yield ; pumped ______gpm fore ______ houns with_ drowdown

10. LOG ond REMARKS: ¥ & Hydrogeologic Engineers, Inc.
0 - 2.5' Sand,fine to coares, gravelly, beach cobbles

2.5 - 1,' Sand, fine to med., gravelly, waterbearing

; motor h.p

Purped 105 gallons of water during development

Z"/

PBottoct
—T 47b 4.8 “long ofoctve Coper
20 zanaf Surfoce

':' £L B . Lerment 20" — ©  Lepw lond swr Oc'é‘
e— Vo/clay 49 ‘~3.0° betow fond'Swrrdc

.“ '//VC @/?
- Sond Coved o 40 f ?f/am/."z//}&e

::. Z2'¢ P Slotted Screen



Project No._S594-3224

m Well File Ne
Owner’s Well No. __3 .

o ENGINEERS ¢ CONSULTANTS » PLANNERS

Client Johns-Manville
KUMAR MALHOTRA &ASSOCIATES INC .
DetSept 19,1984
Gm'\:.a":::"iﬂmne £9505 9.15 10.20 am
i . ] n . - .
1e!epho:o|616)£?-°5:792 RECORD OF WELL
1. LOCATION: State 111inois County: Lake Township: Benton
N 3

Distances CTid: 8,604.949 North SW__yFY ¢ SW y gee 11 y__ 45 . 12
13,276.405 East ‘

2. cw;qg. Johns-Manville Addreas _viaukegan, Tllinois
conTraCTOR American Geotechnical * Address Novi, Michigan
3. ELEVATION of top of well: __588.92 #.( ', belowl the level of: _M€aN sea levad peprd)
a_<YPE of well: onitoring Dore Construcred SEPL19, 8dppiite, RER Near
S. DEPTH of wall13:0 __f T€25 _ pepth 1o bedrock #1. Formation
6. DIAMETER: 2 in.
CASING: kind DYC___ ;size— 2 length— 10  # berween__+2.0 & ___ 2.0 &
kind—______ ;size— ____ ;lengthe________fi. between & #1.
SCREEN: make ond maoteriel PVC slotted ; length__S_'O_ #1.; Dia__z_Jn.
size of openings 8 slot . depth to (pocker or top of sion) —ft.
7. WATER LEVELD - 28 .o below)lop of casing Meav'e. Sept 19, 1984
8. PUMP: mcke ond sericl number i Cop gpm @——_f1. (hecd)
power . motor hp—___; length of column & shoft #1. dic. of column R shaft____In,
bowls #.; stoges; toil pipe . __f1.; stroiner ________; lubrication
9>—~1ELD: origina! yield ; pumped—_____gpm for—______ houn with drowdown

10. LOG ond REMARKS: ~ Hydrogeologic Erngineers, Inc.

0-- 3' Sand , fine to coarse, gravelly, fine
3 - 14' Sand, fine to coarse, gravelly, fire, waterbearing

Purped 120 gallons of water during development

@ 4.8"Lorny Profective Lver
4 &f/gy

Lement 327 — O Betw land Surface.
ra— Voltfay 3.5 ‘~ 3.2 betre forrd J’gg/—.‘o:f

.: le/pr(ny

'f}:‘-jvﬂ/ /vaea/ A5 f}‘ 7—" fend .%*}--’bae
AT 2’4 pue Sokted screen

I Areper hole




] wva& | | | Well File Ne '4

o ENGINEERS « CONSULTANTS « PLANNERS « Owner’s Well Ne.

ChenpyOohns-Manville

KUMAR MALHOTRA & ASSOCIATES INC borSeDt 18, 1984
3000 East Beds Line N.E.
M 49505 12:50-2:07 pn
Ciand Rapes Mcton REcorp of wril P
1. LOCATION: State Illinois County: Lake Township. Benton
: N
Distances Orid: 9,757.456 North = NW y KW (ST o 11 45 . 12
13,271.289 East '
2. OWP‘JEI Johns-Manville - _Address Waukegan, Jllinois
conmracTOR American Geotechnical &* Address Mayi. Michigan
3. ELEVATION of top of well: _5R7.20 #. (cbove, - the level ofmezz _seo Jovel( °  Reprd.)
4 TYPE of well. Honitoring Dete Constructed SERY 19, 84/l RER Near
5. OEPTH of wall: 13:0 ¢ __D€85 pepth to bedrock #1. Formation
6. DIAMETER._2 in.

CASING: kind_PVC _ ;size 2 ;length. 10 #. between __+2 0 ¢ R0 #.

kind__________ ;eize 0 ;lemgth . betweoen_ &

" SCREEN: make and moteriol __PUC _ slnotted ; length 20 #; Dia_2

size of openings 8 slot " depth 1o (pocker or top of slots)

Meas’d.
7. WATER LEVEL- £.58 f. (- below) . Iop of casing . . Sept 19,1984

o

8. PUMP: mcke ond serial number ' Cop opm @ ———___f1, (heod)
. dia. of column & shebt__In,

; lubrication —
; pumped_____gpm for____ houn with drowdown

: motor h.p ; length of column & shaft

power.

bowh __#1.; —______stoges; toil pipe o f1.; strainer

9. YIELD: original yield

10. LOG ond REMARKS: * Hydrogeologic Engineers, Inc.
0. - 3' Sand, fine to coarse, gravelly

3 - 14' Sand, fine to coarse, waterbearing

Pumped 90 gallons of water during development

2??5522535

478 4.8 Larg rotoctic Cover
Lan Swrface,
R foment 2.5 — 0 befow fnd Surface

a—— Vo/clay 3.5 2.5 betows [op1f S fce

A 27 pre casmg )
A Tond Caved fo 3.5 4 of lond sufece

_L_ﬁf_l:' =By Z'# pe Sptted scree;
____/.fa R Y o Auper bo/e

-H4-

'



594-3224

2 [ Project No .
m » Well File No N

o ENGINEERS « CONSULTANTS » PLANNERS . Ownrer’s Well No. 5
Cliens Johns-Manville

Dorsept 19,1084

KUMAR MALHOTRA &8ASSOCIATES.INC

3000 East Belt Line N.E. 2:45_5:00 pao
Tetephore 1616 3815052 RECORD OF WELL
1. LOCATION: Stare 11110015 County. L2K® Township.__Benton

N E
Distances GTid? 8,869.430 North §$E yNW  SW oo 10 o 45 =~ 12 °

8,463.178 East .
2. owngn) ohns-Manville Address _Waukegan, Illinois .

CONTRACTOR American Geotechnical &* sddress NoVvi, Michigan
3. ELEVATION of top of well: 388.00 _ _#1. (cbove, ~ the level o 12N _sea levelg Repred.)
TYPE of well: _Monitoring Date Construcred_Se€Dt 19, Brifler_ R&R Near
5. DEPTH of un)l__]_‘i...Q_h —measS. Depth to bedrock #1. Formation
6. DIAMETER: in. '
CASING: kmd_P\Lc‘_.__. : aixc_.?_..._ ; length 10 f1. between 0 '3 10 ft.
Cokinde o iz lengthe___f. between_ & .
SCREEN: make and morerial PVC slotted ; kngfh__éi #t; Die—_ 2 in.
size of openings 8 slot depth 10 (pocker or top of sloty) 1.
7. WATER LEVEL_ 471 41 (obove, below)TOP Of casing Meerd __sept 19, 1982
8. PUMP: mcke ond serial number - Cop opm @1, (heod)
power. ; motor h.p ; length of column & shaft 1. dic. of column & shaht___In.
bowls ___#1; _________stages; tail pipe ———__ f1.; strainer ; lubrication

YIELD: originel yield_____; pumped________gpm for —_____ houn with —drawdown
10 1OG and REMARKS: * Hydrogeologic Engineers, Inc.

Q - 4' Cinders
L, - 5' Sand, fine, tan
5 - 15" Sand, fine to med., tan, waterbearing

Pumped 90 gallons of water during develo ment
ver
I-—ﬁ Z—_.J /'74’3“»} o W/Paa’4’4<
' z//’ 4:

>4

"9 5 /'{’_f blaztk s/ czsy

Coment 2.5 - ©  bebw ford sar/}:,-
yorcay 3.5 - 2 2.5 below fong SwFRwce
279 pve Cosing

=20, covad fo IS Y & Sanid ser rfoce
2" F PVE Slottey Screer?

. "”‘\g “ o Bore bole

- —
-
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Date: 09-26-84
Client: Johns-Manville - Waukegan
Project Number: 1029

SLUG TEST DATA
Hvorslev Procedure

Well Identification: Well 2, Test 1
Analysis by: LMA - HWD
Static Water Datum 8.92 ft.( 271.8816 cm)

Initial Water Level + 2.5 fr.( 76.2 cnm)
Casing Radius 1 in.( 2.54 cm) Cable Radius .1875 in.( .47625 cm)
Screen Length 5 ft.( 152.4 cm) Screen Radius 1 in.( 2.54 cm)
Well Radius Squared - Cable Radius Squared .9648438 sq.in.( 6.224786 sq.cm)

-HE-

Time Reading Remaining Corrected H-h/HR-HO
Recovery Recovery

Sec. feet feet feet
.6 11.41 2.49 2.5 1
.8 11.41 2.49 2.5 1
1 11.41 2.49 2.5 1
1.2 11.29 2.37 2.379518 .9518073
1.4 11.07 2.15 2.158635 .8634538
1.6 11.07 2.15 2.158635 .8634538
1.8 10.96 2.04 2.048193 .8192772
2 10.84 1.92 1.927711 .7710845
2.2 10.73 1.81 1.817269 .7269075

- 2.4 10.62 1.7 1.706827 .682731
2.6 10.62 1.7 1.706827 .682731
2.8 10.39 1.47 1.475904 .5903616
3 - 10.28 1.36 1.365462 .5461847
3.2 10.28 1.36 1.365462 .5461847
3.4 10.16 1.24 1.24498 .497992
3.6 10.05 1.13 1.134538 .4538154
3.8 10.05 1.13 1.134538 .4538154
4 9.939999 1.02 1.024096 .4096384
4.3 9.83 . 9099969 .9136546 .3654618
4.5 9.83 .9099999 .9136546 .3654618
4.7 9.939999 1.02 1.024096 .4096384
4.9 9.71 .79 . 7931727 .3172691
5.1 9.600001 .6800003 .6827313 .2730925
6 9.49 .5699997 .572289 .2289156
7 9.37 .4499998 .4518071 .1807228
8 9.26 .3400002 .3413656 . 1365463
9 9.149999 ,2299996 .2309233 .0923693
10 9.26 .3400002 .3413656 .1365463
11 9.149999 .2299996 .2309233 .0923693
12 9.03 .1099997 .1104414 4,417657E-02
13 9.149999 .2299996 .2309233

.0923693
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Date: 09-26-84
Client: Johns-Manville - Waukegan
Project Number: 1029

SLUG TEST DATA
Hvorslev Procedure

Well Identification: Well 2, Test 1
Analysis by: IMA - HWD
Static Water Datum 8.92 ft.( 271.8816 cm)

Initial Water Level + 2.5 ft.( 76.2 cm)
Casing Radius 1 in.( 2.54 cm) Cable Radius .1875 in.( .47625 cm)
Screen Length 5 ft.( 152.4 cm) Screen Radius 1 in.( 2.54 cm)
Well Radius Squared - Cable Radius Squared .9648438 sq.in.( 6.224786 sq.cm)

r’x1n(LS/RS)
K= 2x1S xTO

Where:
r’ = Well Radius Squared - Cable Radius Squared = .9648438 sq.in.
LS = Screen Length = 5 feet
RS = Screen Radius = 1 inches
TO = Time for Recovery at Initial Rate = 4.35 sec's
K = Permeability

K = 407.7043 Gal/day-sq.ft.( 1.922227E-02 cm/sec)

T=KxM

Where:
M = Aquifer Thickness = 37 feet
T = Transmissivity

T = 15085.06 Gal/day-ftr.( 187.3011 m’/day)

WO



SUMMARY OF HYDRAULIC CONDUCTIVITY AND TRANSMISSIVITY VALUES*

Well No. Test 1 Test 2 Test 3 Test

1 Hydraulic
Conductivity 316.7 334.4 - 443.

Transmissivity 11,401 12,397 - 15,962

2 Hydraulic
Conductivity 407.7 403.1 394.) 407.
Transmissivity 15,085 14,913 14,582 15,085

- 3 Hydraulic
Conductivity 537.4 554.2 545.7 529.
Transmissivity 19,885 20,506 20,190 19,588

4 Hydraulic
Conductivity 151.6 211 373.4 313.
Transmissivity 5,608 7,811 13,814 11,614

5 Hydraulic
Conductivity 369.5 394.1 443.4 466.
Transmissivity 7,907 8,434 9,488 9,988

*Hydraulic Conductivity Values are in Gal/day - sq. ft.
Transmissivity Values are in Gal/day - ft.

(Aquifer Thickness used was 21.4 ft. at Well 5 and
36 to 37 ft. at other well locations)

un



MISCELLANEOUS DATA



APPENDIX 1

"CONSENT ORDER" BETWEEN

JOHNS-MANVILLE AND USEPA

DATED JUNE 14, 1984



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V

IN THE MATTER OF:

JOHNS-MANVILLE SALES
CORPORATION, WAUKEGAN,
ILLINOIS

U.S.E.P.A. Docket No.

Proceeding Under Section
106(a) of the Comprehensive
Environmental Response,
Conpensation and Liability
Act, 42 U.S5.C. §9606(a)
(1980)

el e’ Y S e Y Ve P St S Sl Nt

ADMINISTRATIVE ORDER
BY CONSERT

The signatories to this Administrative Order By Consent
("Consent Order®"), by their respective attorneys, having
agreed to the entry of this Consent Order,

THEREFORE, It is Ordered, Adjudged, and Decreed that:
I. JURISDICTION

This Consent Order is issued pursuant to the authority
vested in"the President of the United States by Section 106(a)
of the Comprehensive anitoﬁmental Response, Compensation
and Liabjility Act ("CERCLA"), 42 U.S.C. §9606(a), and dele-
gated to the Administrator of the United States Environmental
Protection Agency ("USEPA") on August 14, 1981 by Executive
Order 12316, 46 FPed. Reg. 42237 (Aug. 20, 1981), who duly



redelegated the authority to the Regional Administrator of
Region V, DSEPA on April 1, 1983.

II. DESCRIPTION OF SITR

Johns-Manville Sales Corporation ("Johns-Manville")
owns and operates a facility on Greenwood Avenue in Waukegan,
Illincis ("Waukegan facility®). The Waukegan facility was
constructed beginning in 1919 and ending in 1923; Since it
began operations, the Waukegan facility has produced a variety
of building materials comprised of a variety of substances,

In operating, waste was and is generated, consisting of such
things as trim and rejects from the finished products and of
materials unused in the manufacturing process. Included
among the waste generated at the Waukegan facility over the
years are hazardous substances as defined by Section 101(14)
of CERCLA, 42 U.S.C. 59601(14), and other wastes, including
asbestos, chromium, lead, xylene and thiram.

Much of the waste has been disposed of in the Waukegan
facility's onsite disposal area ("Disposal Area"). The Dis-
posal Area covers approximately 120 acres of land that was
formerly marsh land. The Disposal Area presently consists
of four general waste disposal areas - the friable asbestos
disposal pit, the scrap disposal area, the wet waste basin
system composed of a series of settling basins, and the sludge

disposal area.

e’



. While a precise volume of waste disposed at the Disposal
Area cannot be ascertained due to the long history of opera-
tions and lack of records for the earlier years, it is estimated
that nearly 600,000 tons of asbestos-containing waste and

raw asbestos waste have been disposed of at the Disposal

Area,

The Disposal Area is bordered on the west by the buildings
erected at the Waukegan facility, on the south bf Commonweaith
Edison Company's Waukegan Station, on the east by Lake Michigan
and on the north by the Illinois Beach State Park.

In December, 1973 and April, 1982, contractors for USEPA
collected air monitoring data to determine the impact of
asbestos disposal practices at the Waukegan facility on the
ambient air. Based on the results of the air monitoring
studies and the potential for surface and ground water con-
tamination, the Disposal Area was included, over the objections
of Johns-Manville, in the National Priorities List promul-
gated by USEPA on September 8, 1983 as Appendix B to the
National Oil and Hazardous Substances Contingency Plan, 48
Ped. Reg. 40658 (Sept. 8, 1983), and is a candidate for re-
sponse action by USEPA under CERCLA.

The Regional Administrator, USEPA, has determined but
Johns-Manville does not acknowledge that: (1) the Waukegan

facility is a "facility” as defined in Section 101(9) of



EERCLA; (2) Johns-Manville i8 a "person® as that term is
defined in Section 101(21) of CERCLA; (3) "hazardous sub-
stances” as defined by Section 101(14) of CERCLA have been
disposed at the Waukegan facility; (4) the release and
threatened release of hazardous substances intp the air,
groundwater and surface water adjacent to the Waukegan
facility constitutes a "release or threat of release” as
that term is defined in Section 101(22) of CERCLA, which may ~’
present an imminent and substantial endangerment to public
health or welfare or the environment; (S5) Johns-Manville is
a "responsible person” within the meaning of Section 107 of
CERCLA; and (6) the actions to be taken pursuant to this
Consent Order are reasonable and necessary to protect the
public health or welfare and the environment.

A reasonable time period for beginning and completing
the actions required by this Consent Order has been provided
for, and Johns-Manville has agreed to undertake the actions
requested by the USEPA in this Consent Order. The Signa-
tories agree that the Work to be undertaken pursuant to this
Consent Order is appropriate for determining the appropriate
extent of response authorized by CERCLA and is not inconsistent
with the National Oil and Bazardous Substances Contingency
Plan, 40 C.P.R. Part 300 (1983).



. IIXI. SBignatories

This Consent Order shall apply to and be binding upon
the Signatories Johns-Manville and USEPA, their officials,
officers, directors, agents, principals, servants, employees,
successors, and assigns, and upon all persons, firms, and
corporations acting under or for the parties, including
subsidiaries and divisions of Johns-Manville. Each under-
signed representative of a Signatory to this Consent Order
certifies that he or she is fully authorized to enter into
the terms and conditions of this Consent Order and to legally

bind such Signatory to this document.

IV. WORK TO BE PERPORMED

A. The following Work shall be performed by Johns-
Manville at the Disposal Area:
l. Initial Remedial Measures: Within 45 days of the

effective date of this Consent Order, Johns-Manville shall
install along the perimeter of the Disposal Area, if they

are not already in place, warning signs which satisfy the
requirements of 40 C.P.R. §61.25 (1983). These warning signs
will be displayed at the locations identified in Exhibit 2C.

2. Water Balance Study: Johns-Manville has undertaken

a study of the water used in its operation of the Waukegan
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}acility in an effort to determine whether, and if so where,
there is any loss of process waste water to the environment
("Water Balance Study®"). The Water Balance Study will be
considered, along with the Remedial Investigation/Feasibility
Study which is to be performed, in developing, screening,
and selecting pursuant to the applicable provisions of 40
C.P.R. §300.68 (1983) the Remedial Action Alternative for
the Disposal Area. Johns-Manville shall complete the Water
Balance Study by April 17, 1984 and shall submit to USEPA a
final report concerning the means by which the Water Balance
Study was undertaken and the conclusions drawn from it.

3. Remedial Investigation/Feasibility Study: Johns-

Manville shall conduct a Remedjal Investigation ("RI") and
Peasibility Study ("FS") at the Disposal Area which will
implement the following tasks:

(a) An air monitoring study to determine
the extent to which airborne asbestos concen-
trations are elevated at the Disposal Area
compared to background levels and the exposure
potential for residents of surrounding areas
as described in Exhibit 1 attached hereto.

(b) Johns-Manville has prepared the
Specifications for Geotechnical and Bydro-

logical Investigation attached hereto as Ex-



hibit 2, and the drawings described in para-
graph 1.1 of Exhibit 2 and attached hereto as
Exhibits 2A through 2C. These documents were
submitted to USEPA for approval on or about
February 20, 1984. Once the documents are
approved by USEPA, the work described‘thetein

will commence.

(c) Upon completion of the work described

in paragraphs (a) and (b) above, Johns-Manville

shall prepare a RI report, as described gener-
ally in paragraph A of Exhibit 3 attached
hereto. The RI report shall be submitted to
USEPA for approval within 180 days of the
effective date of this Consent Order.

(d) Upon approval of the RI report,
Johns~Manville will undertake an "Alternative
Remedial Actions Evaluation,® as described
generally in paragraph B of Exhibit 3 at-
tached hereto.

(e) Johns-Manville will compile and
describe in a PS report the methods, results,
and conclusions of the Alternative Remedial
Actions Evaluation undertaken. The FS report

shall include generally the items described



in paragraph C of Exhibit 3 attached hereto
and shall recommend a selected remedial
alternative ("Recommended Remedial Action
Alternative™), as described by 40 C.F.R.
§300.68(j) (1983). This recommendation shall
include appropriate provisions for deed notice
and future maintenance of the property. . The
FS report shall be subﬁitted to USEPA for
approval within 90 days of apptovél by USEPA
of the RI report. Approval of the RI or FS
reports may depend upon the gathering of addi-
tional data or further engineering evaluations.
Where additional data or evaluations are
requested, USEPA shall so notify Johns-Manville
and provide Johns-Manville with a time schedule
for submission of such data. Johns-Manville
shall thereafter gather the data or proceed
in accordance with the dispute tﬁgolution
provisions of paragraph V of this Consent
Order.

(£) USEPA and Johns-Manville agree to
promptly and in good faith enter into negotia-

tions for the purpose of reaching agreement



on the Recommended Remedial Action Alternative

as described by 40 C.P.R. §300.68(j) (1983) to

be proposed to be undertaken by Johns-Manville

at the Disposal Area. Any agreement reached

by USEPA and Johns-Manville will be embodied

in an administrative order by consent subject

to appropriate opportunity for public comment

and approval,

B. Exhibits 1, 2, 2A through 2C, and 3 attached hereto.
and documents, reports, and schedules developed pursuant to
this Consent Order are integral parts of this Consent Order
and are hereby incorporated by reference as though set forth
verbatim.

C. The RI/FS shall be conducted in conformance with
and shall be evaluated by USEPA for approval in accordance
with the applicable provisions of 40 C.F.R. §300.68 (1983).

D. DUSEPA certifies that the Work approved by USEPA is
consistent with the Nagional 0il and Bazardous Substances
Contingency Plan, 40 C.P.R. Part 300 (1983).

V. COMMERCEMERT AND COMPLEBTION

"t OP WORK ARD PROGRESS REPORTS

A. Subject to obtaining any necessary permits, Johns-
Manville shall commence the Work as provided in paragraph IV

of this Consent Order. The Work shall be completed in accord-
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ance with the standards, specifications, and the schedule of
completion contained in paragraph IV of this Consent Order.

Johns-Manville shall obtain all necessary permits as expedi-
tiously as possible.

B. Johns-Manville shall provide to USEPA written pro-
gress reports which describe the actions which have been
taken toward achieving compliance with this Consent Order
during the previous month as well as actions which are sched-
uled for the next month. These progress reports are to be
submitted to USEPA by the tenth day of every month following
the effective date of this Consent Order, unless otherwise
agreed to by the Signatories.

C. 1. Johns-Manville shall submit to USEPA for approval
the Work upon its completion according to the schedule con-
tained in paragraph IV of this Consent Order. USEPA shall
review the Work and indicate its approval or disapproval of
the Work within thirty days of receipt of the Work submitted.

2. In the event the Work is disapproved in whple or in
part, USEPA shall timely notify Johns-Manville in writing as
to what it believes should be done to complete the Work, a
statement of why such is needed to complete the Work, and a
proposed schedule therefor.

3. A decision to approve the Work shall be based upon

vhether the Work has been completed in accordance with the
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-standards and specifications describe” in paragraph IV of
this Consent Order and whether the Work is consistent with
the National O0il and Hazardous Substances Contingency Plan,
40 C.F.R. Part 300 (1983).

4. 1I1f Johns-Manville does not object to the corrective
measures, if any, proposed by USEPA within thirty days after
receiving written notice, Johns-Manville shall expeditiously
undertake and complete such measures in accordanée with the
proposed schedule of completion.

5. 1If Johns-Manville objects to any propcsed correc-
tive measures, Johns-Manville shall, within thirty days after
receiving written notice, notify USEPA of its objections and
the reasons therefor.

6. Any issue not reconciled by agreement of the Signa-
tories to this Consent Order within thirty days from the
date upon which Johns-Manville notifies USEPA of any such
objections, shall be deemed resolved in favor of USEPA and
the changes made by USEPA shall become part of the Consent
Order as specified in paragraph 1 above. USEPA agrees to
attempt to reconcile any disagreements with Johns-Manville
and to negotiate such attempts in good faith.

7. Johns-Manville waives any right it may have to con-
test or adjudicate the validity of any term in this Consent

Order, except any terms adopted pursuant to paragraph 6 above



or otherwise expressly reserved herein. Johns-Manville may
challenge any term adopted pursuant to paragraph 6 above in
any action brought by USEPA to enforce the term or in any
action brought by Johns-Manville to contest the term.

D. Documenté, including progress reports and approvals,
to be submitted to the Signatories shall be seﬁt by certi-
fied mail return receipt requested, to the following addresses
or to such other address as the Signatories hereafter may
designate in writing:

1. Those documents to be submitted to USEPA should be

'sent in duplicate to:

Director, Waste Management Division
USEPA, Region V

230 South Dearborn Street

Chicago, Illinois 60604

2. Those documents to be sent to Johns-Manville should

be sent to:

Stephen V, Moser, Esq.
Manville Service Corporation
Ken-Caryl Ranch

P.0O. Box 5723

Denver, Colorado 80217

K. Nerheim

Manville Service Corporation

Ken-Caryl Ranch

P.O. Box 5108

Denver, Colorado 80217

E. If the date for submission of any item or notifica-
tion required by this Consent Order falls upon a weekend or

state or federal holiday, the time period for submission of
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that item or notification is extended to the next working
day following the weekend or holiday.
VI. DELAY IN PERPORMANRCE;
STIPULATED PERALTIES

A. Johns-Manville shall pay into the Hazardous Sub-
stances Response Trust Pund administered by USEPA the sums
set forth below as stipulated penalties for each week that
Johns-Manville fails to submit a report or document in
accordance with the requirements contained in this Consent
Order.

The provisions that are subject to stipulated penalties
are as follows:

l. Paragraph IV(A) (2), submission of Water Balance
Study Report;

2. Paragraph IV(A) (3) (c), submission of Remedial
Investigation Report;

3. Paragraph IV(A) (3) (e), submission of Feasibility
Study Report;

4. Paragraph V(B), submission of Written Progress
Reports.

These stipulated penalties shall accrue in the amount of
$1,000.00 for the first week and $2,000.00 for each week
thereafter only for a period of one month unless USEPA has
provided Johns-Manville with written notice of a failure to

make such submissions.
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. B. Johns-Manville shall notify USEPA within twenﬁy
days of any delay caused by circumstances beyond the control
of Johns-Manville which occurs in the performance of the
Work or the submission of reports required under this Consent
Order. Such notification shall be in writing and shall des-
cribe fully the nature of the delay, the reasons therefor,
the expected duration of the delay, the actions which will
be taken to mitigate further delay, and the timetéble by
which the actions in mitigation of the delay will be taken.
Johns-Manville will adopt all reasonable measures to avoid
or minimize any such delay.

C. Any failure by Johns-Manville to complete properly
the Work or submit reports which result from circumstances
beyond the control of Johns-Manville shall not be deemed to
be a violation of its obligations under this Consent Order
nor shall it make Johns-Manville liable for the stipulated
penalties contained in paragraph VI(A) of this Consent Order.
To the extent delay is causéd by such circumstances beyond
the control of Johns-Manville, the time for performance here-
under shall be extended.

D. In the event Johns-Manville and USEPA cannot agree
that the time for performance shall be extended, the dispute
shall be resolved in accordance with the provisions of para-

graph V of this Consent Order except th;t Johns~-Manville
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shall have the burden of proving that the delay was caused
by circumstances beyond the control of Johns-Manville.

E. The stipulated penalties set forth in subpara-
graph VI(A) above shall not preclude USEPA from electing to
pursue any other remedies or sanctions, including a suit for
statutory penalties up to the amount authorized by law,
which may be available to USEPA by reason of Johns-Manville's
failure to comply with any requirements of this Consent Order.
However, in the event that Johns-Manville fails to submit
the reports described in subparagraph VI(A) above, USEPA
shall only be able to seek the stipulated penalties set forth
in that subparagraph for those wviolations unless Johns-Manville
repeatedly or in bad faith fails to submit the reports des-
cribed in subparagraph VI(A) above, 1In that event, USEPA may
seek other remedies or sanctions, including statutory penalties

up to the amount authorized by law, for those violations.
VII. ACCESS TO THE DISPOSAL AREA

USEPA and its authorized representatives shall
have access to the Disposal Area at all reasonable times in
order to observe and monitor the progress of the Work, to
take samples from and to inspect the Disposal Area, and to
inspect records relating to the performance of the Consent

Order as provided in Section 104 (e) (1) of CERCLA.
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VIII. PROJECT COORDINATORS

A. Johns-Manville and USEPA shall each designate a
Project Coordinator for the purpose of overseeing the im-
plementa;ion of this Consent Order. To the maximum extent
possible, except as specifically provided in this Consent
Order, communications among Johns-Manville and USEPA concern-
ing the terms and conditions of this Consent Otdek shall be
made between the Coordinators.

B, Within fifteen (15) days of entry of this Consent
| Order, the Signatories shall notify each other, in writing,
of the name, address and telephone number of the designated
Project Coordinator and of any Alternate Project Coordinator.

C. Each Project Coordinator shall be responsible for
assuring that all communications from the other are appro-
priately disseninated and processed.

D. The Project Coordinator for USEPA ("0SC") shall
have the authority vested in an on-scene coordinator by
40 C.F.R. Part 300 (1983), including authority to require
Johns-Manville to cease performance of the Work or any por-
tion thereof which in the opinion of the OSC, may or does
present or contribute to an endangerment to public health,
welfare or the environment. In the event the OSC does re-
quire such cessation of the Work, the OSC then shall have

the authority to require Johns-Manville to perform the Work

-16-
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consistent with paragraph IV of this Consent Order in accord-
ance with the instructions of the 0OSC to avoid or mitigate
the endangerment, which he or she believes may occur. 1If
Johns-Manville objects to any order.requiring cessation of
the Work or to any order to perform the work in accordance
with the instructions of the OSC, Johns-Manville may petition
a court with competent jurisdiction to stay or set aside the
order of the OSC. |

E. The Project Coordinator for Johns-Manville or any
of the Alternate Project Coordinators for Johns-Manville,
shall be on-site during all hours of work and shall be on
call for the pendency of this Consent Order.

F. The Regional Administrator of Region V, USEPA or
his designee shall have the authority to extend the time
period for implementation or completion of an item of Work
described in paragraph IV of this Consent Order for a period
not to exceed fifteen additional working days without need
for modification of this Consent Order for each event or
occurrence for which Johns-Manville demonstrates that such
extension is necessary. Extensions of time shall be docu-

mented in writing.



. IX. SAMPLING AND ANALYSIS

USEPA and Johns-Manville shall make available to each
other and to IEPA the results of sampling, tests, or other
data generated by them, or on their behalf with respect to
implementation of this Consent Order. At the request of
either USEPA or Johns-Manville, the one shall provide the
other with split or duplicate samples of any samples taken
during the implementation of this Consent Order. 1If the OSC
has notified Johns-Manville in writing that USEPA wishes to
obtain split or duplicate samples or otherwise to observe
and comment on any Work to be performed at the Disposal Area,
Johns-Manville shall notify the OSC at least three working
days in advance of the performance of the Work about which
such notification has been received.

X. RETENTION AND AVAILABILITY
OF INPORMATION

Johns-Manville shall retain during the pendency of this
Consent Order and for a period of six years after its termi-
nation, all records and documents in its possession, custody,
or control which relate to the performance of this Consent
Order. Notwithstanding any other provisions of this Consent
Order, USEPA and Johns-Manville retain whatever rights they

may have under applicable statutes, laws, and regulations
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governing the production of records and documents; in parti-
cular, USEPA retains the right to inspect records relating
to the performance of the Consent Order as provided in

Section 104(e) (1) of CERCLA.
XI., COMPLIANCE WITR ALL LAWS

All work undertaken by Johns-Manville pursuant to this
Consent Order shall be performed in compliance with all ap-
plicable federal and state laws and regulations. Johns-
Manville shall be responsible for obtaining all federal,
state, or local permits which are necessary for the perform-
ance of the Work. USEPA shall expedite the processing of
the permits required under its authority.

XII. PARTICIPATION IN COMMUNITY
RELATIONS ACTIVITIES

Johns-Manville shall be given notice of and provided
with the opportunity to participate in any public meetings
which may be held or sponsored by USEPA to explain activi-
ties at or concerning the Disposal Area, including, without
limitation, the findings of éhe RI/FS. To the extent practic-
able, USEPA shall consult with Johns-Manville in setting the

dates and times of such public meetings.
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XIXII. REIMBURSEMENT OF

. RESPONSB COSTS

A. Within thirty days of the effective date of this
Consent Order, Johns-Manville shall pay to USEPA the sum of
$43,735.00 as reimbursement of response costs incurred by
USEPA from August 26, 1982 through March 1, 1984. Payment
shall be made to the order of the Bazardous sﬁbstances
Response Trust Fund. Payment shall be forwarded. to USEPA, ~
Region V, Regional Hearing Clerk, 230 South Dearborn Street,
Chicago, Illinois 60604. USEPA reserves its right to petition
the United States Bankruptcy Court for payment of the response
costs incurred by USEPA prior to August 26, 1982. Johns-
Manville agrees to reimburse USEPA for the response costs
incurred from August 26, 1982 through March 1, 1984 because
of the specific facts and circumstances which relate to this
Consent Order. Johns-Manville's agreement does not constitute
nor is it to be construed as precedent for any agreement to ~
pay response costs or for what constitutes response costs
pursuant to CERCLA at any other site or location nor as
precedent for what will constitute response costs for which
Johns-Manville is liable pursuant to paragraph XIII(B) of
this Consent Order and to Section 107(a) of CERCLA.

B. Within thirty days of the end of each calendar year,

USEPA shall provide Johns-Manville with a full accounting



;nd explanation of the response costs incurred by USEPA in
connection with the Disposal Area during the previous year.
Within thirty days of receipt of this accounting and ex-
planation, Johns-Manville will advise USEPA in writing as to
whether or not it considers these costs to be necessary and
consistent with the National 0il and BHazardous Substances
Contingency Plan, 40 C.P.R. Part 300 (1983), and to be costs
for which Johns-Manville is liable pursuant to Section 107(a)
of CERCLA. Johns-Manville shall reimburse USEPA for all
costs associated with USEPA's activities in connection with
the Consent Order that are not inconsistent with the National

O0il and Razardous Substances Contingency Plan.
XIV. COVENANT NOT TO SUE

To avoid adjudication between the Signatories hereto
and the expense that would be incurred in connection with
such adjudication, and to set to rest the differences exist-
ing among them based on information known to the parties
when settling this matter, USEPA has determined that full
performance of the commitments made in this Consent Order
constitutes full satisfaction of any and all civil claims
which USEPA may have against Johns-Manville with respect to
the performance of Remedial Investigations and Feasibility

Studies pursuant to Section 104(a) and (b) of CERCLA and
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.40 C.F.R. Part 300, concerning the possible contamination at

and from the Waukegan facility addressed in the scope of

this Consent Order (hereinafter collectively referred to as
the "Covered Matters”) and USEPA hereby covenants not to

sue, execute judgment, or take any civil, judicial or admin-
istrative action, under common law (federal or state), federal,
state or local law, or any statutes administered or enforced
by USEPA against Johns-Manville, its subsidiaries, divisions,
parents, affiliates, or their respective directors, officers,
enmployees, agents, successors and assigns arising out of or
related to the Covered Matters. Except with respect to
Covered Matters, this Consent Order does not release Johns-
Manville from responsibility or liability for response actions
at the Disposal Area or any other responsibilities or
liabilities under Sections 104, 106, or 107 of CERCLA or any
other provisions of CERCLA or any other Federal or State

law; nor does this Consent Order release Manville from any
responsibility or liability it may have to maintain the
Waukegan facility in an environmentally safe manner during
the pendancy of and following the termination and satisfac-
tion of this Consent Order. 'USEPA is specifically without
authority to waive any natural resources claims which the
United States may have under Section 107(a) (4) (c) and (f) of

CERCLA. It is not the purpose of this agreement nor the
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_intentions of the Signator{es to release any other persons

or entities not parties to this Consent Order from any claims

or liabjlities which they may have.

XV. TERMINATION AND SATISFACTION

The provisions of this Consent Order shall be deemed
satisfied upon Johns-Manville's receipt of written notice
from USEPA that Johns-Manville has demonstrated that all of
the terms of the Consent Order have been completed. Follow-
ing completion of the whole or any subpart of the Consent
Order, Johns-Manville may request a determination by USEPA
as to whether Johns-Manville has completed the whole or any
subpart to the satisfaction of USEPA. USEPA shall provide
Johns-Manville with such a determination within 30 days of

the request by Johns-Manville.
XVI. CREATION OF ENDANGERMENT

In the event that the Regional Administrator of Region
V, USEPA determines that activities implementing or in non-
compliance with this Consent Order or any other circumstances
or activities are creating an irminent and substantial
endangerment to the health and welfare of the people on the
Site or in the surrounding area or to the environment within
the meaning of Section 106 of CERCLA, the Regional Adminis-

trator of Region V, USEPA may order Johns-Manville to stop
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further implementation of this Consent Order for such period
of time as needed, and may order Johns-Manville to take
whatever actions are necessary to abate the endangernent or
may petition a court of competent jurisdiction for such an
order. During this time, Johns-Manville's obligations pur-
suant to this Consent Order shall be suspended and the time
schedule for implementation shall be extended by the time
period of the delay. '

XVII. OTBER CLAIMS

Johns-Manville agrees to indemnify and save and hold
harnless USEPA from any and all claims or causes of action
arising from negligent acts or omissions or willful mis-
conduct of Johns-Manville in carrying out the activities
pursuant to this Consent Order, except for worker compensa-
tion claims by Federal employees. USEPA shall notify Johns-
Manville of any such claims or action within twenty working
days of receipt by USEPA of such a claim or action. USEPA
agrees not to act with respect to any such claim or action
without first providing Johns-Manville an opportunity to
participate. USEPA further agrees to cooperate with Johns-
Manville in the defense of any such claim or action.

USEPA shall not be held liable under or as a party to
any contract entered into by Johns-Manville in carrying out

the activities pursuant to this Consent.Order.
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* XVIII. RESEBRVATION OF RIGHTS

A. Except as expressly provided in this Consent Order,
Johns-Manville and USEPA expressly reserve all rights and
defenses that they may have, including USEPA's right to
disapprove the Work performed by Johns-Manville as provided
in this Consent Order in which event USEPA will have the
right to undertake its own remedial investigation, feasibility
study, and remedial action and to seek reimbursement from
Johns~-Manville thereafter for such costs incurred by the
Bazardous Substances Response Trust Fund.

B. Nothing herein shall be construed to release Johns-
Manville from liability, if any, that it may have with respect
to matters other than Covered Matters.

C. Johns-Manville, in entering into this Consent Order
does not admit, accept, or intend to acknowledge any liability
or fault with respect to any matter arising out of or relat-
ing to the Disposal Area or the Waukegan facility.

XIX. PUBLIC COMMENT, APPROVAL OF
THE COURT ANRD THE RFPFECTIVE DATE
OF CONSENT ORDER

A. Within 30 days of the date of signature by Johns-
Manville and USEPA of this Consent Order, Johns-Manville
shall petition the United States Bankruptcy Court for approval

to enter into this Order.
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. 8._ USEPA shgll simultaneously announce the availability
of this Consent Order to the public for review and comment.
USEPA shall accept comments from the public for a period of
thirty days after such announcement. If sufficient fnterest
wvarrants, as determined by USEPA, a public meeting will be
held. At the end of the comment period, USEPA shall review
all such comments and shall either: _

1. Determine that the Consent Order should be made
effective in its present form, in which case Johns-Manville
shall be so notified in writing; or

2. Determine that modification of the Consent Order is
necessary, in which case Johns-Manville will be informed as
to the nature of all required changes. If Johns-Manville
agrees to the modifications, the Consent Order shall be so
modified,

C. In the event that Johns-Manville is unwilling to
agree on modifications required by USEPA as a result of public
comment, this Consent Order may be withdrawn by USEPA. 1In
such an event, USEPA reserves all rights to take such actions
as it deems necessary, and Johns-Manville reserves all rights
to contest such actions.

D. In the event that the Signatories agree on the final

form of this Consent Order, the Consent Order shall become
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effective upoﬂ_gignature of USEPA and Johns-Manville and

approval of the Unjited States Bankruptcy Court.

IT IS SO AGREED:

By: \/. //'1174‘-’/‘/.

Johns-Manville Sales Corporation

IT IS SO ERED:

- ) d‘=::::::::7
. ,f‘ 4
/{F{,é ! (/ W
By: - {l " Jt
~ Regional Admiaistrator, Pnited States
Environmental 'Protection—Xgency

! Af’"

—
¢ 1984

i];;:’ /2/

Signed:

Entry of this Order is hereby approved:

By: Signed:

OUnited States Bankruptcy
Court
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EXHIBIT 1

I. PLAN FOR ADDITIONAL MCNITORING

Specifications for a new air monitoring study are
presented in this section. 1Included are discussicns of air
sampling, sample analysis, quality assurance érocedu:es, and
data interpretation.

A. Sampling Plan

The purpose of air monitoring is to estimate levels of ~
airborre asbestos at the Johns-Manville site and to ccmpare
them with levels at sites which are not influenced oy disposal
site activities or other sources of asbestos. This reguires
estimation of both average concentrations and the variability
of measured levels at each site. The sections which follow
describe considerations for selecting (1) the background
site, (2) the numbter cf samples required fo5r various levels
of precision in the measurements, (3) the locaticn ¢f monite~
at each site, and (4) the sampling times and volumes. The ~

final section describes sampling instrumentation and procedursas.

1. Backsround Site Selection

A desirable location for a tackgrcund site is one far
tpwind from the waste disposal site. Given the expected
predcminance cof winds from the east, west, northeast, and

scutnwest (2nd thus the low probability of ncrtherlv winds)



due to lake/land effects at the Jonns-Manville site,* a loca-
tion to the south of the plant should be sought for a back-
ground site. To assure minimal influence from the waste
site, a distance of at least 5 km is recommended. The site
itself should te a relatively homogeneous area in terms of
land use, and should not be inZluenced by any other sourcs

of asbestos.

Of particular importance-is the location of tire stores
or automobile shops where brakes are repaired. Since asbestos
is frequently used in brake materials, brake repair operations
may be a significant source of airborne asbestos.

Sites near gravel or dirt roads should also be avoided
for two reasons. First, these sites may be very dusty and,
thus, overloading of collection filters may become a problem.
Second, some communities have used asbhestos-containing crushed
stone for rocad paving. Traffic on these roads may suspend
asbestos fibers.

Any data on airborne asbestos from previous air monitoring
studies in the Waukegan area should be used in selecting a
background site. Low measurements near candidate sites would

confirm their suitability.

* Prevailing annual wind patterns at a local airport are
NE-SW. A lake-side location should accentuate this pattern
and further minimize northerly winds.



2. Number of Samples

The number of samples needed for a desired level of
precision in the results depends on the magnitude of the
variability associated with all phases of the sampling and
analysis process. If several air samples are taken in the
same general area but at slightly different locations (e.g.,
at different points within the waste disposal site) or at
different times at the same location, the measurements of
sampled material will differ from one another. These differ-__,
ences constitute the sampling comgonent of variability.
Sampling variability is due to random fluctuations in the
population being sampled, and to factors such as wind speed
and direction, atmospheric stability conditions, and the
distance from emission sources such as dumping activities or
roadways. These latter factors may be viewed as sysiematic
influences on sanpling variability, and potentially can be
accounted for through sample design.

A second type of variability is that associated with ~
the air sampling instrumentation and chemical analysis proce-
dures. This is called analytic variability and is especially
important for asbestos since asbestos fibers are difficult
to detect and characterize. This variability can te further
subdivided into variability between laboratories and vari-

ability within laboratories. Variability between labora-



‘tories is due to differences in types of equipment, intecr-
pretation of procedures, and analytical practices; vari-
ability within laboratories is due to differences between
individual analysts (based on differences in experience ang
training) and differences between repeated readings obtained
from the same sample by a single analyst as a‘result of
variability in preparing a sample and in counting fibers.

Due to the sources of variability enumerated above, the
measured concentration of asbestos in a single ai: sample
collected at one location for a short period of time is un-
likely to be equal to the concentration averaged over the
entire site and fcr a longer time. The degree to which a
single estimate departs from the area-wide, long-term value
is called the estimation error. This error can be reduced
by forming an average of samples taken at more locations, at
more times, and by repeated measurement in the laboratory.
The magnitude of error will depend both on the number of
samples and the total sampling and anglytic variability of
the measurements.

In order to calculate the number of samples required to
achieve a desired estimation error, the amount of expected
variability in the measurements must be approximated or assumed.
Some data aze available from which estimates can be made»of

variability associated with the analytical method (etween



and within laboratories), but the spatial and tempcral vari-
ability of airborne asbestos at the Johns-Manville site is
unknown. Therefore, required sample sizes have been cal-
culated assuming a range of possible variabilities, where
variability is measured relative to the expected concen-
traticn using a term called the coefficient of variation
(standard deviation divided by the mean). A large coeffi-

cient of variation (e.g., greater than 100%) reflects a high

| level of variability.

o
Table 1 shows the relationship between the coefficient

of variation, estimation error, and the number of required
samples.* For example, if the coefficient of variation for
the measurements is 100%, then taking 19 samples will "assure"
that the estimation error is ¥ 60% of the "true® mean.® 1n
other words, the average concentration for 19 samples should
fall somewhere between 60% less than and 60% greater tnan

the "true" mean. Increasing the sample size to 25 reduces

the estimation error to : 50% of the true mean. Once the hd

* These calculations are based on several assumptions which

may hold only approximately in practice. Therefore the sample
sizes should be used only as a guide. See Appendix A for a
discussion of the assumptions underlying the calculations.

+ Although it is not possible to be absolutely sure that

the "true” mean will fall within this interval, the probability
is high. See Appendix A and footnotes to Table 1. "True"

mean simply refers to the area-wide, long-term average.



. Table 1. The Relationship Between Sample Size, Ccefficient
of Total Variation, and Estimation Zrror

Maximum acceptable
estimation error

Coefficient of as a vercentage
the true mean

total variation?

b

of

Required sample size

c

100% 25%
S50%
60%
75%
80%
100%

150% 25%

) 50%
60%

75%

80%

100%

78
25
19
14
13
10

160
48
35
25
22
16

a
percentage. '
b
culated from the obserwved data.
c

Standard deviation divided by the mean and expressecd as a

Based on the 95% confidence interval for the true mean cal-

The number of samples required to ensure that the estimation

error is less than the specified amount in the second column,

with a probability of 90%.



‘samples have been collected and a sample average calculated,

this average becomes the best estimate of the true mean and
an actual estimation error is calculated from the sample
variance. (This procedure is discussed in Appendix A.)

The two coefficients of variation in Table 1 (100% and
1503%) have been selected based on limited data on (1) labora-
tory variability in measuring asbestos, and (2) temporal
variability in particulate matter concentrations at a few
sites.* Extrapolating from these data, the coefficient of
total variability for airborne asbestos will likely be at
least 100% and may be higher than 150%.

A minimum of 25 samples is recommended for the Jonhns-
Manville site. This sample size would provide an estimation
error of : 50% of the true mean if the coefficient of vari-
ation is 100%, or : 75% if the coefficient of variation is

150%.

* Very limited evidence suggests that the coefficient of
variation in asbestos measurements due to variability between
laboratories may be 50-90% (Steel et al. 1982) and within
laboratories, 30-40% (USEPA 1983). Temporal variability in
24-hour measurements of particulate matter at a sample of
sites in Illinois (1980 data) produced a coefficient of
variation which averaged about 45% (data from USEPA 1981).



. For measurements of asbestos levels at background sites,
a larger estimation error might be tolerable. For example,
it may be sufficient to know only that the background con-
centration is less than some relatively low level, perhaps
30 ng/ma. If the actual mean is 10 ng/m3, then the maximun

tolerable estimation error is :%gg: (or a one-sided error of

+200%). A sample size of 5 would be sufficient to "assure”
that the estimation error was no larger than thié limict.
Five samples are thus recommended for the background site.
To illustrate how the size of the estimation error in-
fluences interpretation of the monitoring results, surpose
the measured mean concentration at the waste site were 209
ng/m3 with an estimation error of b4 75%, and the mean at
this background site were 10 ng/m3 with an error of + 200%.
Thus, we could say (with 95% confidence) that the waste site
concentration is between 50 and 350 ng/m3 and the background
concentration is between 0 and 30 ng/m3. In this example,
we can be confident that the two concentrations are clearly
different. The smaller the estimation errors, the easier it
is to distinguish measured concantrations at the two sites.

3. Monitor Location

Since the air samples collected should bte represen-
tative of tyrical concentrations at each site, they must

capture both spatial and temporal variations in air levels.



%or the waste disposal site, five sampling locations and
five sampling times are recommended, thus making a total of
25 separate samples. The sampling locations should be ran-
domly selected within the following constraints: all locations
should be at least 30-m from the btoundaries of the site (to
assure that measurements reflect on-site emissions), and the
set of five locations should be approximately symetrical so
as to capture high concentration irrespective of wind direc-
tion or distance from on-site "sources" (e.g., the disposal
pit, roadways, the main landfill). One way to select the
sampling locations is to construct a transparent template
with a grid superimposed on a circle with five radial sectors
(i.e., each sector subscribes 72°). The template is made
about as large as a scale map of the waste site and placed
on top of the map. The grid points on the template are num-
bered and a random number table used to select one location
within each sector. Of course, if a selected location falls
on water or another physically unsuitable spot, a substitute
must be chosen within that sector. Tﬁis design is intended
to make the spatial variability in asbestos concentration
random.

For the background site, a single monitor operated for
the same five time periods is desirable. A single monitor

will suffice since temporal variability is likely to te greater



than spatial variability there. The specific locaticn of
the monitor will be governed by the usual considerations of
security, access, and power availability. Locations nea:
sources of Adust should be avoided to prevent overloading of
filters with particulate matter.

4. Sampling Times and Volumes

Based on the likelihood of day-to-day variability in
on-gite activity and meteorological conditions, sampling
should be conducted on five separate days. Sampling periods
of 12 hours for the waste site and background monitors aze
suggested. The start and end hours for the l2-hour sanmpling
period should be timed to coincide with the start and end
hours of the day work shift at the Johns~Manville plant.
These sampling periods should smooth out hourly variability
in asbestos levels. Where possible, days with different
wind speed and direction should be chosen. 1In all cases,
days with rain or days following precipitation by less than
24 hours should be avoided.

The total volume of air to be sampled is dictated by

(1) the lower detection limit of the analytical methodology,*

(2) total concentrations of particulate matter at the sites

* At least 10 asbestos fibers should be counted during EM
examination (USEPA 1978).
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fand, thus, the potantial for overloading filters), and (3)
accepted operating practices for sampler flow ratas and filtar
face velocities for airborne asbestos monitoring (Zamate
1982). Based on the findings of the EEI study and cn other
airborne asbestos monitoring studias (USEPA 13883), a total
sample volune of 6,000-11,000 liters is recommended. A volume
of 10,800 liters would be collected if the samplgrs were

operated at a flow rate of 15 lpm (12 hrs. at 15 lpm).

Filter "overloading" usually refers to gross clogging N

of the filter media. In the context of monitoring airborne
asbestos, however, it may refer to contanmination of the filter
with substances other than asbestos fibers. This would re-
quire that the filtered material be ashed and refiltered

prior to examination by EM. Since ashing and refiltering is
not the preferred treatment, a pretest of the sampling plan

is recommended to test for contamination.

Ashing and refiltering is also necessary if Millipore
rather than Nuclepore filters are used. Millipore filters
are sometimes used because they tend to retain fibers better
during filter handling and transport. Thus, if the pretest
reveals that contamination is a problem and that filter
ashing will be necessary, the use of Millipore filters is

recommended,



The pretest should consist of three monitors at a
single waste site location. (The location should be one
likely to produce high asbestos concentrations). The three
mcnitors should be operated with three different flow rates:
S, 10, 15 1pm and the sampling time should be 12 hours.
These combinations of flow rates and sampling times will
produce high enough sample volumes to assure sufficient quan-
tities of fibers for precise éstimates at the highest rate
(15 1lpm) and low enough filter lcadings to reduce contami-
nation by nonasbestos material at the lowest (5 lpm).

After collection, the three pretest samples should be
examined by the EM laboratory. Sample preparation should
not include ashing and refiltering. If contamination by
nonasbestos materials is still substantial at the lowest
flow rate in the opinion of the electron microscopists, then
the use of Millipore filters and ashing/refiltering proce-
dures will be necessary. Otherwise, the highest of the flow
rates which still produces satisfaction fiber identification
and measurement should be selected for the monitoring study.

5. Instrumentation and Samoling Scecifications

The following sampling procedures are within the
class of procedures tested and recommended by EPA (USZPA
1978 and Yamate 1981). More specific information on selected

procedures can be found in Appendix B.
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a. Sample Setup
The sampling system should consist of:

A Gelman magnetic-type open-face filter;
A critical flow orifice;

A diaphram pump with muffler;

Associated plumbing and stand; and

Timer (if desired).

The sampler setup is schematically representad as follows.

Fi]_._ter 1l J\
~~—r"

Y
g/ Orifice

Electrical
Power Source

b. Specifications

» Flow rate: 5, 10, and 15 lom for the pretest;
one of the three will be selected for the
study:;

» Filter type: For the pretest and if non-
asbestos contamination or fiber loss from the
filter is not a problem: 47 mm polycarbonate
Nuclepore with a 0.4ym pcre size. ALt least
two 47 mm cellulose acetate (Millipore type
BA) filters with S5ym pore size should be used
to support the Nuclepore filter.

If contamination by nonasbestos particulate
matter is a problem: 47 mm cellulose acetate
(Millipore type HA) with 0.45ym pore size.

- Filter height: 1.5 m
c. Sampling Protocol
1. Clean and dry filter holder.
2. Place filter in holder, assuring proper

position, see filter handling section
below.
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8.
9.
10.
11.

Mount filter holder such that filter is
in a vertical position (perpendicular to
ground).

Start pump and position filter on holder
before replacing holdar top to prevent
wrinkles.

Check plumbing for leaks and check filter
holder to assure that it is free of
vibration.

Check flow with flowmeter using manual
control of pump.

Set automatic timer to desired on-off
time settings (if timer is to be used).

Make appropriate logbook entries.

Conduct sampling.

After sampling period, check flow.

Rotate filter to a horizontal position

and remove. Secure Nuclepore or Millipore

filter in a petri dish with tape for
proper handling and transport.

a. Filter Handling

During loading and unloading of the filter holder, the

filters should be handled by forceps (not with fingers).

When a filter is removed after exposure, it should be placed

in the petri holder exposed side up and maintained in that

position during the handling and transport of samples back

to the laboratory.

The samples should be hand-carried to

the selected TEM laboratory in a container that will keep

the petri dish in a horizontal (flat) position at all times

(handling, transport, and storage).
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The chain-of-custody system should be followed ai all
times (see Appendix B8). A chain-of-custody record, therefore,
will be kept on each filter.

Field blanks should be randomly selectad at each site
and for each sampling time (see Section I. C. below). Any
dropping or mishandling of a filter after coliection nust be
recorded. Each filter holder should be labeled according to
a coding system. Laboratory blanks should be selected prior
to field sampling (see Section I. C.). If possible, all
filters at the same site should be from the same production
lot,

e. Meteorological Observations

A wind vane and anemometer should be used to record
wind direction and speed at the waste site. Recorded data
should then be used to draw a wind rose for each day of

sampling.

f. Logbook ~’

An important part of any successful field program is
the accurate observations and recordkeeping of the field
team. At a minimum, logbook entries should include:

1. Name of field operator;

2. Date of record;

3. Number and location of site;

Position of sampler within site;

Brief description of site;

Corresponding filter number;

Sample flow rate at start of sampling period;
Start time;

@ ~J Oy U &
« o o o o
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Table 2., Summary of Key Elements of New Alr Monltoring Study

Flow Rates Type of Filter EM Sample Preparation
Number of Sampling
Site monitors Time Pretest Study Pretest Study Pretest Study

Waste 5 5 days at 5, 10, & 5, 10, or Nuclepore Nuclepore Carbon Carbon coat-
12 hrs/day 15 lpma 15 1lpm or Hélll— coating ing only or

pore only preceded by
: ashing & re-

fllteringc
Background 1 5 days at - 5, 10, or - Nuclepore - Carbon coat-
12 hrs/day 15 lpma or Hélll- ing only or

pore preceded by
ashing & re-

filtering®

Depends on results of the pre-test, 15 lpm recommended unless a lower rate eliminates contamination by organic
materlals.

Use Nuclepore fllters if nonasbestos contamination is not a problem (based on results of pre-test); otherwise, use
Millipore fllters.

Use ashing and refiltering procedures {f Millipore filters are used.



: 9. Stop time;
10. Sample flow rate at end of sampling period;
1l. Wind rose for the sampling period;
12. Description of meteorological conditions; and
13. Comments.

B. Sample Analysis

Air samples should be analyzed by transmission electron
microscopy according to the methodology recomménded by EPA
(USEPA 1978 and Yamate 198l1). Two alternative sample pre-
paration protocols are employed. The first is utilized when
the sample is collected on polycarbonate Nuclepore filters
and, thus, when contamination by nonasbestos materials is
not a problem. The second protocol is emploved when the
sample is collected on Millipore filters (typically cellulocse
ester or acetate). Which protocol is employed will be deter-
mined by the outcome of the pretest, as discussed previously.
Brief descriptions of the two protocols are provided below;
detailed sample analysis instructions appear in Appendix B.

l., Sample Prevaration

a. Samples on Nuclepore Filter

When Nuclepore filters are used, the filter is
coated after sampling with a carbon £ilm using a vacuum pro-
cess. The coated sample is then transferred to an EM grid
using a modified Jaffe washer technique. 1In essence, the

Nuclepore filter is placed on top of a carbon-coated EM grid
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;nd the filter is dissolved with chloroforn. his degosits
the carbon-coated sample directly on the grid.

b. Samples on Millipore Filters

Samples on Millipore filters must be ashed and
then refiltered on a Nuclepore filter. The filters are first
ashed at low temperatures to dastroy the filter medium and
combustible contaminants. The ashed residue is then re-
dispersed by ultra-sonification and filtered with é Nuclepora
€ilter,

2. EM Examination

Fibers are scanned, counted, and sized using an electron
microscope at 20,000X magnification. Asbestos fibers are
identified using selective area electron diffraction (SAED)
analysis.

C. Qualitv Assurance

To ensure that the information obtained from the air
monitoring study is reliable, a quality assurance (QA) progran
is needed. A formal QA plan has been developed according to
the USEPA Office of Toxic Substances (OTS) requirements.

This plan establishes organizational responsibilities and
specifies procedures for implementing the ‘plan. A complets
QA plan is described in Appendix B; only the names of the
team members need 40 be added. The key elements of the QA

objectives are briefly described below.
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As per OTS specifications, the plan covers, in more
detail, the information on sampling and analysis procedures
described previously. However, its primary objective is to
assure the quality of the data produced.

1. Documentétion

Once completed, the QA program provides documentation
of all procedures and activities. Such documentation raises
‘the confidence of everyone associated with the study, especi-
ally potential users of the study results. Documentation
also allows the handling and treatment of individual samples
to be traced, if this is needed.

2. Corrective Action

A QA program will provide a mechanism for taking correc-

tive action in response to the identification of data problems.

Ideally, corrective action will be taken quickly enough to
hold the loss of data to a small fraction of the entire data

set.

3. A Checks

A QA program establishes a series of checks to detect
gross é:oblems with data collection, handling, and analysis
procedures. These include the analysis of blank samples,
multiple analyses of single samples within a laboratory, and

multiple analyses by more than one laboratory.
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a. Field and Laboratory Blanks

During each sampling period and at each sampling
site (i.e., waste disposal and background sites), at least
one filter should be randomly selected as a field blank from
the filter supply. Thus, a total of 10 field blanks is neecded
for this study. The blank filter is labelled.and nandled as
any other filter but is not actually used for air sampling.

A proportion of the field blanks (at least three) are sub-

mitted for analysis along with the test filters. The field

blank provides a check for possible filter contamination.

£ contamination appears to be a possibility, additional
field blanks can be analyzed to help determine the extent of
the problem.

In a similar manner, at least three blank filters
should be exposed on a laboratory bench during preparation
and analysis of the samples. At least one of these is then
analyzed to check for contamination in the laboratory.

b. Replicate and Duplicate Filter Analysis

As a means of quantifying analytical variability
due to preparation and counting procedures, some filters
should be selected at random for replicate analysis and some
for duplicate analysis. Replicate analyses are done using
two independent preparations from the same filter. Duplicate
analyses are done by two different analysts using the same
TEM grid preparation. It is recommended that a mininum of

-19-



Eh:ee filters be selected for each type of analysis and that
further analyses be conducted if serious discrepancies apgear.
For this reason, it is important that all filters and sample
preparations are carefully stored.

c. Interlaboratory Quality Assurance

A proportion of the filters (usually apbout 10% or
three for this study) should be analyzed by a second labora-
tory. These filters are selected at random from the test
filters and each is divided in half. One half is analyzed
by the main laboratory and the other half by the second
laboratory. If serious discrepencies appear, additional
filters should be analyzed.

D. Statistical Evaluation

The data will be used to estimate a mean airborne
asbestos concentration for the Johns-Manville waste disposal
site and for the background site.* For each mean, a 95%
confidence interval will be obtained to provide a measure of
the estimation error. Comparisons between disposal site and
background air levels can be made using standard statistical

methods.

* Averages could also be estimated for subareas within the
waste site, but the confidence intervals for these estimates
would be very large due to the small number of samples. Data
on wind direction and speed will be used to judge the repre-
sentativeness of the asbestos measurements for each site,

-20-



After the data have been colectad and an estimate‘of
variance is available, it is possible to evaluate the power
of the statistical tests. In the case in which no statis-
tically significant difference is found between two esti-
mated means, the power calculation will provide a measure of
how much confidence one can have in that conclﬁsion.

The results from the various QA samples (field blanks,
external labosatory, replicate, and duplicate samples) will
be compared with the appropriate original analyses. The
small number of QA samples precludes formal statistical
analysis. However, if inconsistencies or large discre-
pancies are observed, further QA samples can be analyzed
since only a portion of each filter is needed for each
analysis.

E. Summary of Sampling and Analysis Design

Table 2 summarizes the key elements of the recommended

air monitoring program.
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Appendix A. lculating Sanple Sizes

The term "estimation erzor”™, as used in Secticn I. A.2,
tefers to half of the length of the 95% confidence interval for
the true mean. This confidence interval will de calculated fronm
the data aftzer they have been collected and will indicate the
sagnitude of the error associated with the estination of the t-ue
mean. If the coefficient of total variation is szall and/or the
sample size is large, then the confidence interval will be shor:
and one will be confident that the true nean is not very
diffezent £z0o3 the value estimated from the data. By "confidenc”
it is meant that 95% of the tine the procedure for calculaczing a
95% confidence interval results in an 1nte:va‘ which actually
includes the true mean.

The forz=ula for the 95% confidence {interval is;
- \/ 2
X 2t0.025,n-1) ¥ 5O

where x and sza:- the calcualted sanple mean and sample variance,
Tespectively, and £ (0,025, n-l& is the upper 2.5 percent point cf
the t distribution with n-l1 degrees of freedoa. JNote that

t(0.025,n-1) s2/n is the estization error. The ais is to

choose the sample size n so0 that t(g,025,n-1)Y $°/n

is not too large. Suppose it is decided that this quantity
shocld be no larger than ¢ whese u is the true mean and d is a
¢ixed proportion. For exanmple, if the estimation error is
required to be no more than 603 of the mean, then d would be xadle
equal to 0.6. Then n has to de chosan so that

t(o-ozs.n'l) v - /n 15 TQSS than du.

It is not possible to be absolutely suse that for a civen
sample size the resulting confidence interval is sufficiencly s=mall,
but it is possible to attach a probability to the chance tha: it
will be. For example, it is possible to find n such thaz the
probability that the confidence interval is sufficiently small is
0.9 or 0.95, or any other desired level. 1If the desired level :s
l1-8 then it is necessary to find n such that

2 = -
P G(O.CZS.n-DV s°/n < du) 1-8.



This is eguivalent to

.2 2 2
D ( (n-1)s . (n-1)nd“y ) . 1-3

3 < 7
o c (t0.0ZS.n-l))

I£ it is assumed that the n saxzples are indspendent obse:vat*cni
from a nordal distribution with mean M and variance o2 then (n-1)sé/c?
has a X2 @istribution with (n-1) degrees of freedom. The :
prodblem is thus reduced to finding n such that

(n-l)ndz 2
= X

—7 —3 -1,
a® (t(0.025,n-1)] ¥

uhere X4-1 is the upper (100%) 8 percentage point of the xz i
distribution. Substituting g¢ = ¢4 gives

ns= <} + wjrl* 4 (‘(o.czs,n-l))2 (c/8)® xn-l> /2

which can be solved by trial and error.

Table A-1l shows the values of n for different values ol
the cofficient of variation (¢), the size of the 95% confidence
incterval (estization error) and different values of the
prcbhability of cobtaining an error as szall or smaller. For
exanple, if the coefficient of variation is 100% and one wants to
ensure with probabilisy 0.95 that the estimation erczor is no
greater than =50% of the true mean, then 27 saaples are
tequired. If only 22 samples are collected then the protabilicty
is reduced to 0.8.
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Table A-l. Sample Size Required to Estizate the Mean with a
* Desired Level of Precisicn with the Coefficient
of Variation Set at 100% and 150%
Probability of
Maximum acceptable achieving acceptable
estination erzor (%)P estimation error
0.8 0.9 0.93
Coefficient of variation = 100%2 .
25 73 78 81
50 22 25 27
60 17 19 20
75 13 14 15
B8O 12 13 14
100 ' 3 10 11
Coefficient of variation = 150%2

25 154 160 178
50 44 48 50
60 32 35 38
75 22 25 27
80 21 22 24
100 15 16 17

4standard deviation divided by the mean and expressed as
percentage

DThe length of the 95% confidence interval for the true mean
calculated from the observed data.
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Appendix B. A Saaple Quality Assurance Plan

The organization of this QA Plan conformns to USZIPA OTS
specifications. The plan includes asbestos saxpling
and analysis protocols and prccedures to assume the
quality of the data produced.
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3.0 "PROJECT DESCRIPTION
The Johnis-Manville Corporation operates an asbestos waste
disposal site in Waukegan, Illinois. The EZPA Regicn V Office is
conducting an investigation of the site to assess the desgree of
hazaréd from airborne asktestos and the need for remedial action.
As part of the EPA investigation, measurements of airborne asbestos

l' concentrations at the site will be used to estimate the extent &

which concentrations are elevated ccmpared to backg:ouhd levels,

pmeny

and the exposure potential for residents of surrcunding arceas.
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PROJECT ORGANIZATION AND RSSPONSISILITIZS

The project organization is given in Figure 1.

4.0
4.1 Orcanization
4.2 Responsibilities

4.2.1 CDevartaent Management

The individual representing Department Management shall'be

rasponsible for overseeing the project and will appoint a Project

Manager and QA Adainistrator.

4.2.2 QA Acdministration

The QA administratcr (QAA) shall review the QA Plan, ensure

- that QA requirements are satisfied, and provide documentation to

that effect to Departmen: Management.
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4.2.3 Project Manaager

The Project Manager shall be responsible for ccordinating
sampling, chemical and statistical analyses, and report
generation. Task Leaders may be appointed for these various
tasks. The Project Manager shall assure that all personnel ace
fully informed of project QA policy and that any problems,
deviations etc. are documented and corrective action is taken.

4.2.4 QA Mcenitor

The QA Monitor (QAM) shall:

e Plan the performénce and systems audits.

e Closely monitor the tesgl:s of the perforxzance and
systems audits.

e Communicate cleosely with the Project Manager.

e Periodically monitor and examine data books, forrns,
records, or any other hardcopy information.

® Determine and affirm data and sample traceability.

e Inform the Project Manager of any problems and request
{immediate corrective action.

® Screen data for transcription, calculation, or other
errors. | .

® Provide monthly reports to the QAA.

e Provide documentation to the QAA affirmihg that the QA

requirements of the project have been met.
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5.0 QUALITY ASSURANCE OBJECTIVES

5.1 Accuracy

USEPA believes that transmission electron microscopy
is the best available technigque for measuring asbestos concen-
tration at the Disposal Area because it provides a means of
distinguishing asbestos fibers from nonasbestos fibers and
also allows measurement of small as well as large individtel
fibers. Bundles or clusters of fibers are not included in
the calculation of fiber or mass concentration because of
the difficulty of assigning meaningful dimensions to these
aggregates. Therefore, if bundles or clusters are present
transmission electron microscopy (TEM), like any cther optical
technique, will tend to underestimate the mass concentration.

Subject to availability, National Bureau of Standards
(NBS) standaré filter preparations of known asbestos concen-
tration will be used to assess the accuracy of the method.
Since NBS standards have not been available previously there

is little guantitative information on TEM accuracy.

5.2 Precision

Fiber counts by TEM can be expected to range from 1 to
1000. Thus, from 1 to 3 significant figqures may be reported.

In the duplicate and replicate analyses, coefficients of
variation (standard deviation divided by the mean) of the
asbestos concentration are expected to be about 0.4 or below

unless the concentrations are very low ( 50 ng/m3)1.

lConstant, P.C. et al, 1983. Micdwest Research Institute Airborrne

Asbestos Levels in Schools. Final Report. OZffice of Pesti-
cides and Toxic Substarces, U.S. Environmental Protection

Agency. Contracts 68-01-5915 and 68-01-5848.
B-9
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Sample sizes (see Section 6.0) have been selected to ensure (
that waste disposal site and background levels of asbestos fiber
concent:ation‘vlll be estimated with reascnable precision. 1If
the coefficient of total variation (standard deviation divided by
the mean) i{s between 100 and 150% the estimated concentrations
ace cx;ectedl to have estimation errors? which are no greater

than the true means + 60%.3

5.3 Reoresentativaness

The sampling plan specifies selection of background site and
waste site monitoring locations to ensure representative A

measurements will be obtained. The background site should not be

influenced by the waste site or other sources of asbestos. Air
sarples shall be taken at five sampling locations and at five
" sampling times within the waste site to capture both spatial and

temporal varlations in air levels.

S.4 Completeness

The most serious, and most difficult to control, cause of
lost samples is human interference and vandalism. Sampling loca-
tions shall be chosen to minimize this risk. Loss of samples cdue
to errors by the field sampling crew should not exceed 5 to 190

percent.

l with probability greater than 90%.

The estimation error {s defined here as the size of the 95%
confidence interval which will be calculated from the
observed data.

3 See Section V.A.2, "Number of Samples,” and Appendix A of
this report.

B-10



> =

[ hda ]

=

e~

Y e

Section No. 6.0
Revision No. 0
. Date
Page 10 of 53
6.0 " EXPERIMZNTAL DESIGN |

A single location at a background site and five locaticns at
the waste disposal site will be selected. Air samples will be
collected simultaneously at all six locations on five separats cc-
casions. This will provide five background samples and 25 was:e
disposal site samples. This sampling plan is designed to encom-
pass the expected spatial and temporal variability in askestos
concentration.

The sampling locations shall be chosen randomly within the
constraints imposed by natural barriers and vhysical structures
and so that any high concentrations of asbestos are likely to be
sampled irr=spective of wind direction or distance froﬁ an on-
site 'source' (e.g., the disposal pit, roadways, the main
landfill).

To determine the best type of filter, analytical treatment

and puﬁp flow rate, a pretest shall be carried ocut. The pretest

will consist of three monitors at a single waste site location -

that is likely to produce high asbestos concentrations.
Polycarbonate Nuclepore filters (0.4um pore size) and three flow
rates of S5, 10 and 15 lpm will be used for a l2-hour sampling
period. The three pretest samples will be examined by an
Electron Microscopy (EM) Llaboratory with-without ashing or
refiltering. If contamination by nonasbestos materials is still
substantial at the lowest flow rate in the opinion of the
electron microscooists, then the use of cellulose acetate

Millipore (0.454m pore size) filters and ashing/refil%ering

B-11



Section No. 6.0
Revision No. 0
Date

Page 11 of 53

procedures will be necessary. Otherwise, the highest of the flow (
rates whfch still produces acceptable fiber {dentification and
neasurement should be selected for the monitoring study.

A summary of the experimental design is given in Table 1.

B-12
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7.0 PRRSONNZL QUALIPICATIONS (
The personnel involved in this study should be experienced
in field sampling, chemical and statistical analysis, and the

associated QA requirements. The individuals shculd be identified

and their qualifications described as part of the QA plan.

B-14
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8.0 .PACILITIZ’.S AND ZQUIPMENT
The source of equipment for the field sampling shculd be

specified in the QA plan. An EM laboratory with the apzropriate
microscope factilities shall be selected for analysis of air

samples.
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9.0 PREVENTIVE MAINTENANCE PRCCIDURES AND SCT3DULZS

* The ai: sampling pump, which is the major sampling equipment
{*em, is 2 diaphragn type pump which is essentially maintenance-
free. Maintenance consists of a check prior to departure. IZ
necessary, diaphragms are changed.

Maintenance recorcs shall be maintained in appropriate

notebocks.

5.g —_—d beeed
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10.0 - CONSUMABLRES AND SU?PLI=S
The only major consumable items are the filters for the ai-
pumps. If possible, all filters will be selected frcm the same
lot; the nunbers of the box and lot from which each filter is
taken shall be reccrded in the sampling logbook. Laboratory
filter blanks will be used to check for contamination of the

£iltar as described in Section 16.0.

8-17
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11.0 DCCUMENTATION
All documentation in logbooks and other documents shall be
in ink. If an error is made, it shall be corrected by crossing a
line through the error and entering the correct information.
Changes shall bg dated, {nitialed, and the reason for the
correction stated. The original entry must remain legible.
Details of field sampling, summaries of performance and
system audits, sample transfer, results of QA analyses, etc.,

will be documented in appropriate laboratory notebooks and

repczts to management as described in the succeeding sections.

B-18
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12.0_ DCCUMENT CONTROL
Documents, such as this QA plan, shall be identifiesd by
® Section number
e Revision number
e Date
® Page number
in the top right-hand corner of each page.

The Project Manager shall be responsible for ensuring that
data books, notes, reccrds, etc., pertaining to field sampling,
results of chemical analyses and ccmputer files used for
statistical analyses are properly documented and stored.

The QA monitor, shall keep copies of traceability documents,
random number codes applied to samples, summaries of the results
of system and performance audits and other materials dccumenting
the implementation of the ¢A plan.

All documents shall be retained for five years. After five

years a decision will be made concerning which, if any, docurments

shall be retained for a longer period. ~
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13.0 CONPIGURATICN CONTROL .
Air pumps will be placed according to the protocol given in (

Section 14.1, and regularly checked by the field sampling leader.

B-20
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14.0 , SAMPLE COLZECTION
Airborne asbestos sampling will be conducted according to

the general procedure outlined elsewhe:el. This will involive

samples takan at both background and waste disposal sites as

specified in the sampling plan.

14.1 Selection of Sampling Location

Since the air samples collectgd should be represern-ative of
tyvical concentrations at each site, they must capture both
spatial and temporal variations in air levels. For the waste
disposal site, five sampling locations and five sampling times

shall be collected, thus making a total of 25 separate sanmzles.

The sampling locations shall be randomly selected within the
following constraints: all locations should be at least 30m from
the boundaries of the site (to assure that measurements reflec:

emissions from “"sources® at the site), and the set of five

locations should be approximately symetrical so as to capture

high concentration irrespective of wind direction or distance ~’
from individual "sources” (e.g., the disposal pit, roadways, the
main landfill).

Por the background site, a single monitor operated for the
same five time periods is desirable. A single monitor will

suffice since temporal variability is likely to be greater than

l sairborne Asbestos Levels in Schools: A Design Study,® by B.
Price, C. Melton, E. Schmidt, and C. Townley, dated Novenmber
20, 1980, a special project report prepared by Battelle's
Columbus Laboratories under EFA Con%ract No. 63-01-3858.

B-21
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spatial variability there. The specific location of the monitor
will be governed by the usual considerations of security, acZess,
and powver avaglability. Locations near sources of dust should te
avoided to prevent overlcading of filters with particulate

matter.

14.2 Sampling Tines and Volumes

Based on the likelincod of day-to-day variability in con-site
.activity and meteorclogical conditions, sampling should be’
corducted cn five separate days. Sampling Teriods of 12 hours
for the waste site nonitors and background acnitors shall be
used. The start and end hours for the l2-hour sampling period
should be timed to coincide with the start and end hours of the
day work shift at the Jchns-Manville plant. These sampling
periods should smooth out hourly variability in asbestos levels.
Where possible, days with different wind speed and direction
should be chosen. 1In all cases, days with rain or days following
'p:ecipitation by less than 24 hours should be avoided.

The total volume of air to be sampled is dictated by (1) the
lower detection lixmit of the analytical methcdclogy.l (2) total
concentrations of particulate matter at the sites (and, thus, the
potential for overloading filters), and (3) accepted orerating

Practices for sampler flow rates and filter face velocities for

1 At least 10 asbestos fibers should be counted during EM

examination. (USEPA 1978. U.S. Envizormental Protection
Agency. Electrcn Microscope Measurement of Airborne
Asbestos Concentrazions, A Provisional Methodology MaZual.
Research Triangle Park, NC: Office cf Research and
Development, U.S. Znvironmental Protection Agency. EPA
600/2-77-178.)

B-22
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airborne asbestos monitoringl. The flow rates shall be
selected based on the results of the pretest as descrited

in Section 6.0.

14.3 Sampler Setup

The sampling system consists of:
‘1. An open-face filter holder.
2. A control flow orifice. - ‘ -~
3. A pump with muffler.
"4, Associated plumbing and stand.
S. A method of measuring sampling time.

The sampler setup is schematically represented as fcllows.

R N Ve g

— N o/ .
- é__i!c:?ﬂ::! Powar
Filter Fiew Pump Sourcs
Helcer Crifics With Tirar
Myfiler
14.4 Sampling Protocol e

1. Clean and dry filter holder and place in horizontal
position.

2. Place filter in holder, assuring proper position (see
filter handling sectidn) and clamp filter in place.
For Nuclepore filters at least two 47 mm cellulose
acetate (Millipore type RA) filters with §Am pore sice

should be used as support.

1 yamate, G. 1981. Illinois Institute of Techno.ogy Research
Institute. Methodology for the measurement of airtcrsne
asbestos bv 2]lectron microscoov. Draft Report.

Research Triangle Park, NC: U.S. Environmental Protectic:n
Agency. Ccntract 68-02-3266.

B~23
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Rotate filter holder such that filter is in a
vertical position (perpendicular to g:ound).

Start punp, check to see that filter is not
wéinkled,and put top on filter holder.

Check plumbing for any leaks and check filter holder
to assure that it is free from vibration.

Check flow with flowmeter with the timer ccntrol set
on manual.

Set automatic timer to correct date and time and set
on/off trirpers to desired on-off time settings.
Make appropriate logbook entries.

Conduct sampling.

After sampling period, check flow, leave pumd
running.

Rotate filter to horizontal position, steop pump and
remove filter. Attach Millipore or Nuclepore filter
to a petri dish with tape and cover with lid for

proper handling and transport. Number petri dish.

14.5 Pilter Bandling Procedures

1. Bandle the filters by forceps (not with fingers)

2.

during loading and unloading of the filter holéers.
After sampling, place the exposed filter in the pet:i
holder (Millipore filters) exposed side up and
maintain in that position during the handling and

transport of the samples to the laboratory.

1
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* 3. Hand-carrzy the samples in a container <o the

laboratories doing the chemical analyses.
4. Handle the container in a way that will keep the
petri holders and the Nuclepore filter casset=es
'in a horizental (flat) position at all times
(handling, transport, anéd storage).

14.6 Laboratory Blanks

Use Iilters from the same producticn lot nuster, if pos-
sible. Prior to field sampling, select six filters (a: least one
- per tox) to serve as laboratory blanks and keep in laboratory
until 2nalysis. These blanks are used to check that the fiters

are not contaminated prior to,or after sanmpling.

14.7 Pield Blanks

During each of the five sampling periods, randomly select
one field blank (filter) from a new box of filters at each -
sampling site (i.e., waste disposal and background sites). This
will results {n a total of 10 field blanks. Encode and handle
the blank filters according to the same protocol as the test

filters.

14.8 Log-Book Bntries

An {mportant part of any field program are the observatigns
and accurate records of the field team. As a minimum, logbock

entries shall irclude:

B8-25
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13.
14.

Name of field operator.

Date of record.

Number and location of site.

Position of sampler within site.
Brief site description (sketch).
Filter nunber.

Identification numbers of punp, timer

holder.

Section No. l1l4.90

Revision No. O
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and filter

Sample flow rate at start of sampling pericd.

Start time.

Stop time.

Sample flow rate at end of sampling period.

wind rose for the sampling period.

Description of meteoroliogical conditions.

Comments.

.14.9 Procedure for Measuring Plow in the Pield

This procedure describes the process used to determine the

sample flow rates through the filters used to collect asbestos

fibers in ambient air:

1. Set up the sampling system as shown below with the

rotameter positioned as shown below.

T™\ n FaN [ S
A N
Filter :
Rotcmeter Mufflar Timaer

NG/
Pump with é__ Electrical -

8-26
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2. Turn on the pump and with the filter in place, record
the rotameter reading in the notebook.
3. Turn off the pump and remove the rotameter from the
sampler.
4. Reccnnect all tubing.
5. The sampler is ready to operate.
6. Repeat procedures 1l through 3 at the end of the
sampling period. .
7. Calculate the flow as follows:
a. Using the calibraticn curve for the rotaxzeter,
deternmine the flow rates for each rotameter
reading and record these values on the data shee:.

b. Calculate the average flow rate for the sampling

period using the following eguation:

average flow rate = (initial flow rate + final flow rate) .

]
v’

€. Calculate the actual volume of sample ccllected by
multiplying the average sample rate by the

sanpling time.

B-27
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15.0 SAMPLE CUSTODY
Sampld traceabllity procedures described herein will be used

to ensure sample integrity.

1. Each sample (filter) shall be issued a unigue
project identification number as {t is removed
from the pump. This number shall be reccrded in
a logbook along with the following information:
a. Name and signature of field operator.

b. Lot or assigned batch number (or any other
identifiable nupher).

¢. Pilter type (e.g., Millipore, Nuclepore).

d. Date of record.

e. Site (background or waste-disposal).

£. Location of sampler within site.

g. Use of filter, {.e., field blank, lab blank
or test filter.

h. Condition of sample.

i. Sample flow rate at start of sampling period.

j. Start time.

k. Stop tinme.

1. Sample flow rate at end of sampling period.

m. Any specific instructions/comments.

2. A traceability packing slip shall be filled out
in the field.

3-2°¢
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* 3. The Samples shall be hand-carried to the
laboratozry responsible for chemical analysis
where the package contents shall be inventoried
against the traceability packing slip.

4. A copy of the inventory sheets shall be sant to
the QA monitor. The original will remain in the
field sampling leader's project files. A set of
random numbers shall be generated and assigned
sequentially to each sample replacing the field
{dentification numbers. The relationship
between the two sets of numbers shall be
recorded and a copy retained by the QAM.
wWarning labels (if appropriate) will be affixed.

S. In order to maintain traceability, all transfer
of samples (e.g., to other laboratories for QA
‘analysis) shall be recorded in an appropriate
notebook. The following information shall be
recorded:

a. The name of the person accepting the
transfer, date of transfer, location of
storage site, and reason for transfer.

b. The assigned sample code number, which
remqins the same regardless of the number of
transfers.

After the samples are properly logged in they will be placed
in suitable storage areas. These areas will be identified as %o

the hazard they present to the samples.
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16.0 SAMPLE ANALYSIS PROCZDURES

All air samples shall be hand-carried to the latoratory
carrying out the chemical analysis and shall be kept encoded
during microscopy analyses. They shall be decoded by the CA
monitor after all analyses are completed.

Upon :eceip€ of filters the laboratory shall record in a
laboratory logbook the sample numbters, date they were received,
-and any macroscopic identifying characteristcs of particular
gilter samples. This includes damaged or smudged areas on the
filter surface, lack of uniform sample deposition, unattached
particulate or debris, unusually heavy-appearing deposit
concentration, or other evidence of unusual condition.

Any damaged arceas removed prior to sample preparation shall
be mounted on glass slides using double-sided adhesive and the
diameter of the effective filter area shall be measured. The
total effective filter area and damaged areas of sample removed
sheuld be accurately recorded for subsequent calculation of
| asbestos concentzations.

Analysis shall be by transmission electron microscopy

according to the methodology recommended by EPA 1.2,

lgsepa. 1978. G.S. Environmental Protection Agancy. Electron
Microscove Measurement of Airborne Asbestos Concentrations,
A Provisicnal Methodology Manual. Reseazch Triangle Park,
NC: Office of Research and Development, U.S. Environmental
Protection Agency. EPA-600/2-77-178.

2yamate, G. 1981. Illinois Institute of Technology Research
Institute. Methodology for the measurement of airborne
asbestos by electron microsceoy. Draft Report.
§Esearcnrr1ancle Park, NC: U.S. Environmental P:otectlon
Agency. Contract 68-02-3226
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™o plternative sample praparation protocols are employed. The
first is utilized when contamination by nonasbestos materials is
not a problem and the sample is collected on polycarbonats
Nuclepore filte:s, The second protocol is employed when the
sample is collected on Millipore filters (cellulose acetats).

which protocol is employed will be determined by the outcome of

r the pretest, as discussed in Section 6.0. Boith protocols are
) described below.
f
H -
r 16.1 Sample Preparation
r 16.1.1 Samples on Millioore Piltars
' In the original sample dish, cut a 90 radial section of the
;’ original 47-mm filter sample with a clean, single-edged razar
blade. Transfer the quarter section with stainless steel forcers
to a clean 1 in. x 3 in. glass slide, and cut again into smaller
wedges to fit into the glass ashing tube (approximately 15-mnm
' -

long). Transfer the wedges by forceps to clean, numbered ashing
tube. Place the tube in an LPE 504 low temperature plasma
oven, one sample tube and cne laboratory centrol tube per ashing

chamber. The laboratory control tube may either contain a blank

L B B e B B o

Millipore filter or be run as an empty tube. Maintain the ashing
process at 450 watts for 2 hr.

Upon removal from the oven, treat the ashing tubes as
follows. Place the tube in an ultrasonification bath. Pour l-to

2 ml of 0.22/¢m filtered Millipore-Q water into the tube frcm a
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clean 100 ml gracduated cylinder. Sonicate (at 40 milliamperes)

the saaplé vigo:ouslylto: approximately 5 min and transfer it to
a clean 150 ml glass beaker. Rinse the tube by additional ultra-
sonification two or three times more using a few milliters of
£iltered water each time, and transfer the contents to a 150 al
sample beaker. Add the remaining volume (up to 100 ml) of
giltered water and sonicate again the entire suspended sample or
blank, so that the total time of dispersion in the sonicator
Eakes at least 20 min. Use a clean glass rod to stir the '
suspenced sanple while it {s being sonicated.

Divide the 100 ml fraction into three aliquots: 10, 20, and
70 ml, prepared in that crder. Using a 25~-mm Millipore filter
apparatus, place a O.I/um Nuclepcre polycarbonate filter on tcp
of an B.Oium mixed cellulose ester Millipore backup filter. Wet
" the filters by aspirating approximately 10 ml of filtered
deionized water. Stop aspiration, pour in the first sample
aliquot or portion thereof, and begin the aspiration procedure
again. Carefully add the remaining sample volume without
disturbing the flow across the Nuclepore filter surface. The
suspended sample may be resonicated or stirred between filtration
of the allquots;

When the sample is deposited, caiefully transfer the
Nuclepore filter to a clean, labeled (sample nurtber, date, and
aliquot size) 1 x 3 in glass slide. Discard the Millipore backup
filter.

When dry, attach the O.I/Lm Nuclepore filter tautly to the

slide with transparent tape. Coat the filter with an approx-

Section No. 16.0
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imately 40-nm-thick carbon film (national Spectroscopic Labora-
tories carbon rods) by vacuum evaporation. The f£ilm thickness
need be sutficién: only to provide suppeort for the deposit
sample.

Transfer the polycarbonate filter deposit to a 200-mesh
electron microscope copper grid (E. G. Fullam) by first cutting a
3-mm-square portion from the filter using a clean, single-edgad
razor blade. Place this deposit side éown on the electron
microscope (™M) grid which, in turn, has been set upon § small,
correspondingly labeled portion of lens tissue paper. Place the ™~

£ilm, grid, and lens paper on a Jaffe dish consisting of a corper

screen supported on a bent glass rod in a covered 90-mm glass

petri dish. Pour reagent grade chloroform (J.T. Baker Ccmpany)
into the dish to saturate the lens paper without submersing the
grid and sample. Keep the dish covered at room temperature for 2
Br. Shift the prepared sample to a clean petri dish with fresh

chloroform. Heat to 40°C for 10 min to provide a washing proc-

dure.

while it is still wet, piace the sample grid in a small
gelatin capsule. Tape the capsule to the slide that has the

remaining coated polycarbonate filter, and store until analysis.

16.1.2 Samples on Nuclepore Pilters

The above ashing and refiltering procedures are unnecessary
for samples collected dizectly on Nuclepore filters. Instead,
the filter is carbon-coated and transferred to an EM grid as

described in the preceding three paragraphs.
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16.2 Microscovic Procedure

SQI;Et a sample or, for samples ashed and refiltered, start
with the 70-ml aliquot of filtered material. Examine the EM grid
under low magnification in the transmission electron microscope
to determine {ts suitability for examination under high magnifi-
cation. Ascertain that the loading is suitable and {s uniformn,
that a high number of gzrid openings have their carbon fiim
intact, and that the sample is not contaminated excessivelg with
;xt:aneous debris or bacteria.

Scah the EM grid at a screen magnification of 20,000X.

Record the length and breadth of all fikbers that have an aspect

ratio of greater than 3:1 and have substantially parallel sides.
Cbserve the morphology of each fiber through the 10X binocularcs
and note whether a tubular structure characteristic of chrysotile
asbestos i{s present. Switch into selective area electron
diffraction (SAED) mode and observe the diffraction pattern.

Note whether the pattern is typical of chrysotile or amphibole,
»ambiguous. or neither chrysotile nor amphibole. Use energy
dispersive X~ray analysis where necessary to further characterize
the fiber. Take pictures as desired representing the sample
type, fiber/particulate distribution,-Ot characteristic SAED
patterns of chrysotile and specific amphibole types.

Count the fibers in the grid openings until at least 100
fibers, or the fibers in a minimum of 10 grid openings, have been
counted. Once counting of fibers in a grid opening has started,
the count shall be continued though the total count of fibers may

be greater than 100.
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.ro ensure uﬁito:nity of grid opening dimensions, examfne
several 200-mesh grids by optical microscopy and measure roeghly
100 opening per grid. Average these dimensions to provicde a

standard grid opening area.

15.3 Calculations

Calculate from the following equation, fiber number

concentraticn expressed as the total number of fibers/volume of

air: b

dilusiar fac=ors " )

Fider counts (2/:’) = (number of fibers countsd) (area faczor?) (
voluze sacmgled, al

Calculate fiber mass for each type of asbestos in the sample
by assuming that the breadth measurement is a di{ameter; thus, the

mass can be calculated from:
Mass (ug) = f * (length, um) ° (diameter, m)? + (dansity, g/=’) - 1076

v’
The density of chrysotile is assumed to be 2.6 g/ta3. and of

amphibole, 3.0 g/cm3. The mass concentration for each type of

asbestos s then calculated from:

Mass Concentration Total Mass of All
(vg/md) of & - Pibers of that Tvpe (ug))(area factor?) (dilution factors**)

Pazticular Type Volume of Air Sampled unj)

{total effective filter area, az)

*Asea factor = —
(nu=ber of grids exanined) (average area of an EM grid opeaing, ea’)

**Dilution factcrs take into account sample dilution during
ashing and ref.l:ering and transfer to the EM grid. The
factor = 1.0 fcr samples collected on Nuclepore filters. For
the samoles ccllected on Millipore f£ilters, the factor = 3 3
((propertion ¢ original filter ashed) (aliguets volume,cm”/100 em”) ).
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Record the fiber bundles and clusters as such, but do not

include them in the mass calculation or the fiber count. The

giber clusters and fiter bundles are not included {n the mass

calculation because (1) it {s difficult to assign the thicd

dimension to the two-dimensional observation of the aggregates,

(2) it is difficult to determine void space within bundles and

clusters, and (3) since the bundles and clusters make up.only

. 2bout 2% of the item count, one cannot be certain of the even

distzibution throughout the filter.

16.4 Pield Blanks

From the 10 field blanks, three shall be randomly selected

by the QA monitor for chemical analysis to check for contanin-

ation. These three filters shall consist of one filter from the

background site, and two from the waste-disposal site. The

remaining 7 field blanks shall be kept for additional analyses,

if necessary. 1If field blank contamination is detected, it may

te appropriate to analyze one or more factory blanks to check

whether the filters were contaminated prior to being taken iato

the field.

16.5 Pxternal Quality Assurance Pilter Analysis

As a quality assurance measure, the QA monitor shall ran-

domly select three samples to be analyzed by an external

certified laboratory (QA laboratory).

All filters selected for

QA analysis shall be divided in half according to the analg:ical
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protocol for air 'samples and one half of each filter shall be
hand-carried to the QA Labofatory. In addition, three laboratory
blanks will be sent to the QA Laboratory and at least one of

these will be analyzed by the QA Laboratory (see Section 15.7).

The results from the QA laboratory will be compared with those

from the primary laboratory. If serious discrepancies appear,

additional filters should be analyzed.

16.6 Replicate and Duvlicate Pilter Analyses

As a means of quantifying in~house variability, and

-analytical variability introduced by the filter preparation

procedure, samples shall be selected by the QA monitor for
replicate and duplicate analyses. Replicate analysis shall ke
performed using two independent preparations from the same
filter. Duplicate analyses shall be conducted by a second
analyst using the same grid preparation as in the original
analysis. Por this purpose, filters shall be randomly selected ~r
from the remaining filters (i.e., those not chosen for external
QA analysis). Three filters shall be selected for duplicate'

analyses and three for replicate analyses.

16.7 Laboratory Blanks

As a means of checking on possidle contamination during the
preparation procedures, at least three laboratory blank filters
should be subjected to standard laboratory rrocecures during

prejaration and analysis of the samples. At least one of tkese
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is then analyzed to check for ccntaminatibn in the lakoractory.
This procedure should be followed at toth the main lakoratery

and at the extermal QA laboratory.
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Table 2. MNumber and Types of Chemical Analyses
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Field blank

Test filters

Laberetory blanks Sackground Maste-Disposal Sackground  Vaste-Disposal Total
Filters available for
analysis [ s ] s 25 10
Filters actually
snslyzed 20 1 2 S < 30
Filters for external
See above 3
Filters for replicats
snalysis h |
Filters for duplicate
analysis 3
Total musber of
chemica) analysis 2 1 2 b J

® One Ly wain laboratory and one by externat QA ladoratory.
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17;0 ROTAMETER CALIBRATION PROCEDCURES AND REFPERENCE MATEZRIALS

17.1 Rotameter Calibration Procedure

1.

Record the preliminary data at the top of the data sheet
shown in Figure 2.

Set-up the calibration system as shown in Figure 1.
Allow wet test meter %0 run for 20 min. before starting
the calibration.

Turn on the pump and adjust the flow until the pvrex
ball is around 25 on the rotameter scale.

Record both the SS and pyrex ball values on the data
sheet.

Measure the volume of air which passes through the rota-
meter during an accurately timed interval. Record the
initial and final times and wet test meter readings. (
Record the wet test meter temperature (Tw) and manometer

readings (42) during the time interval.

7. Run at least duplicates for each rotameter setting.

8. Reset the pyrex ball to around 90 and repeat Steps 4§
through 7.

9. Reset the pyrex ball to around 120 and repeat Steps 4 )
through 7.

10. Calculate flow rates for each setting using the =
equation:

Q = (Vw x Corr) [y - Vp) +4> Ts

Tizme _ 3.

Ps Ty + 273

B-4Q
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Flowmater type Tube
1.0. no. Date
Scrometric puuun..?o .HZO Initial
Standerd pressurs, Py "HoO Srandardtemp, Ts____*x
Flowmeter Waet test mater (c;:. - ) b
ball, mm Q
Tast Time | VYw AP Tw vt Flowrate
ro. SS Pyrsx min ce “HO *C “Hg Std eg/min
9 From vapor pressure vi. remperature tcbles
(AP
b a(YwxCor.) [(P-Va+ 3.8 Ts
Time (] Tw + 273

FIGURE 2. FLCWMETER CALIBRATION DATASORM,

8-41
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Mancmeter
Cmeler  Ihermometer

N | = Exheust

Wet Test Mater
Neo. 43119

Geost Diephram
Vacuum Pump

ROTAMETER CALIBRATION SYSTE)
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where:
Q. = flow rate in standard cc/min,
Vw = wet test meter volume in cc,
Corr. acorrection value obtained for each specific we

test meter,

Time atime in minutes,

Py sbarometric pressure in inches of E20,
Vp =vapor pressure in inches of Hg,

Ap =manometer reading in inches of E20,
Pg sgtandard pressure in inches of E20,
Ts =standard temperature in °K, and

Tw =wet test meter temperature in ©C.

10. Plot‘rotometet readings versus values of Q for each set-

ting as shown in Figure 4.

17.2 Rotameter Calibration Schedule

Rotameters shall be checked, cleaned if necessry, then

calibrated prior to the first sampling trip.

17.3 Peference Materials

Standard materials of known asbestos type shall be used as
references for fiber morphology and electron diffraction
patterns.

Subject to availability, National Bureau of Standards
standard filter preparations of known asbestos concentration will

be used to assess the accuracy of the TEM method.
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18.0° DATA VALIDATION
As a minimum, the guidelines listed below should be

followed:

- When calculations ara made by hand, 2 people shall
spot check some calculations independenily and then
compare results; correct, i{f necessary.

~ When computer is used, data entry shall be.vérified;
prograns, foraulae, etc..., shall be tested with
sample data previously worked out by hand.

- When statistical software packages are used, tests of

reason shall be aprlied; on outputs, double-check

sample sizes, degrees of freedom, variable codes,
etC...; be alert for outliers.

- When reporting numerical results, computer generated
outputs rather than retyped tables shall be used to
the extent possible. When possible, reported tables
shall be compared for consistency in vaciable codes
and values, sample'sizes, etc...

In all cases, data valldation activities shall be documented
and records kept of any necessary'cor:ective action in the

appropriate notebook.
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19.0 DATA PROCESSING AND ANALYSIS .
Standard statistical techniques will be used to estinmate
2ean airtorne asbestos concentration for the waste disposal site

and for the bickg:ound site. A 95% confidence interval will be
obtained to provide a measure of the error involved {n the
estimation. Compariscons between the disposal site and background
concentrations will be made.

Power calculations shall be made to indicate the power of
the statistical tests to detect differences between means.:

The results from the variocus QA analyses (field blanks,
external laboratory, replicate and duplicate analyses) will be
compared with the appropriate original analyses. The small
nunber of QA samples precludes formal statistical analysis.
Bowever, if inconsistencies or large discrepancies are observed,
gurther QA samples can be analyzed since only a portion of each

£ilter i{s needed for each analysis.



N Py P e

(et B e T o BN cun B <o S

Section Bo. 20.0
Revision Ro. 0
. Date
Page 46 of 353
20.0 " INTERNAL QUALITY CONTROL CHECIS

Internal quality control is achieved by the use of
® laboratory blanks (filters)

e field blanks (filters)

e external laboratory QA analyses
® replicate analyses

L duplicate analyses

e data entry checks

e data transfer checks

as described in Sections 14, 16 and 13.
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Performance and system audits provide the primary means for

external monitoring for this project.

These audits will be per-

formed during the field sampling by an individual appointed by

the QA monitor.

21.1 Perforaance Audits

Device to be Audited

Diaphragm pump

*

Performance Audit Procedure

) V;rify calibration of the
rotameter against
standard reference device.

® Review EPA standard methods
and/or other test protocols.

® Directly measure flow rate
against rotameter.

e Record all data on perfornance
audit form. In general, all
reported values should be
within + 10% as compared to
the audit device.

e Prepare and submit a summary
geport, énd all records to

the QA monitor.

B-48
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21.2 Svsteam Audit

Area to be Audited

Entire Sampling Procedure

*

System Audit Procedure

® Review test procedures and
protocols.

e Obtain standard audit form.

® Observe the performance of
each task.

e Ask guestions as reguired.

e Take corrective actions as
necessary.

e Pill in appropriate blank
lines on audit form.

@ Prepare and submit summary
report, and all records

to QA monitor.
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Audit Mechanisnm

Standard Audit fora
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22.0 DATA ASSESSMENT PRCCEDURES ~

Prec{sion of the data will be determined by performing
replicate analyses or replicate sample preparation and analyses
operations. The measurement for precision will be the
coefficient of variation (standard deviation/mean). Tests for
ocutliers will be performed on data obtained from the primary

laboratory. Data from both the primary and external QA labora-

tories will be compared and checked for discrepancies.

B-S0.
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23.0 PERDBACI AND CORRECTIVE ACTION
}he types of corrective action procedures which will be used
for this program are:
® On-the-spot, {mmediate, corrective action.

e Closed-loop, long-term, corrective action.

23.1 On-the-Soot Corrective Action

This type of corrective action is usually applied to
spontaneous, non recurring problems, such as an inst:uﬁént
malfunction. The individual who detects or suspects non-
conformance to praviocusly established criteria or protocol in
equipment, instruments, data, methods, etc., immediately notifies
his/her supervisor. The supervisor and the appropriate task
leader then investigate the extent of the problem and take the
neceséa:} corrective steps. 1If a large gquantity of data is
affected, the task leader must prepare a mero to the Project
Manager and the Quality Assurance Monitor. These individuals
will collectively decide how to proceed. If the problem is
limited in sccpe, then the task leader decides on the corrective
action measure, documents the solution in tSe appropriate
workbook and notifies the Project Manager, and the QA moniter in

memo forn.
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23.2 Closed-loop, Long-Term Corrective iction

Long-tera, corrective action procedures are devised and
implemented in crder to prevent the re-occzurrence of a
potentially serious problem. The QAM is notifled of the prcblem
and conducts an investigation of the problem to determine its
severity and extent. The QAM then files a corrective action
request with the aporopriate Task Leader, with a copy to the
Project Manager, requesting that corrective measures be put into
;lace. Suggesticns as to the appropriate corrective action will
also be made. The Task Leader is responsible for implementing
any corrective actions. The QAM will conduct a follow-up
investigation to determine the effectiveness of the corrective

action.
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24.0 QUALITY ASSURANCS REPORTS TO MANAGEMENT
In general, monthly summary reports to management shall

-

include inforxmation from:

e Inspections, performance audits and/or systems audits.
® Reports and/or findings of irregularities or non-
conformance to preogram quality policies.

® Status of solutions to any problem area.

Procedurally, the QA Monitor will prepare the reports to
management. These reports will be addressed to the Project
Manager and the QA administrator. The summary of findings shall
be factual, concise and complete. Any required suprorting

information will be appended to the report.
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The project report will contain the follcwing sectiions:

(1)
(2)

(3

(4)

(3)

Executive Summary

Overview of the Experimental Cesign
Background
Purpose and Cbjectives
Experimental Design

Description of the Results

Ceonclusions and

Methodological Repeort
Experinental Design
Sampling Procedures
Chenical Analysis
Statistical Analysis

Data and Data Pile Documentation

This QA plan will be included as aprendix together with

dccumentation cf any deviations from the plan.

Results of

25.0
0

analyses of external QA, replicate and duplicate analyses will be

presented and discussed.
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GEOTECHMICAL AND HYDROLOGICAL IMVESTIZATION
- SPECISICATICNS

daukegan - ‘Yaste Dispo Site Study'

a
Project S94-23C

1
24

taon

Scoce of 'Work

1.1 The field work area for this investigation shall be confined
to the Johns-Manville Sales Corporation, Waukezan, Iilinois
plant property as shown on contrac*t drawings listed belcw,

Contract Orivincs

Dwg. No. Title Remarks
A36121-4 Proposed Groundwater
Monitoring Well Locaticns
Al6122-4 Proposed Soil Sampling
Locations
A42000-1 Topographic Map The Sicdewell Co. dwg

Waste Dispocal Site Study Job No. T2-020

1.2 The geotechnical and hydrological fnvesticatian shall
consist of th2 following phases:

1.2.1 Wwork Plan Preparation.
This phase should include the follcwing items:
1.2.1.1 Site Health and Safety Plan.
1.2.1.2 Quality Assurance Project Plan.
1.2.1.3 Field Prctocols.
1.2.1.4 Subcontractor Procurement.
1.2.1.5 Site Safety and Decontamination Facilities.
The initial site visit portion normally asscciated
with this phase will be completed during bidding
phase prior to issuance of contract.

See -aragraphs 1.3 and 1.4 for submittal
requirements.
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1.2.2  Soil Sampling and Analysis.
1.2.23 Groundwatar Monitoring W21l Installation,
1.2.4 Groundwatar Quality Sampling and Analysis.
1.2.5 rreparation and Submittal of Technical Repors,
The rerort shall include the technic2l memorindums
for the soil and water sampling and analysis.

1.3 Withia thirty (30) days frem award of contrace and prior ¢
the initiation of any site work, the Consultant shall sutmist
to the Owner, Illinois EPA, and USSEPA for approval of the
following documents and/or plans: ‘

1.3.1 Site Health and Safety Plan.

1.3.2 Quality Assurance Project Plan.

1.3.3 Field Protocols.

1.3.4 Site Safety and Decontamination Facilities.

1.4 Prior to tne initiation ¢f any site work, the Zonsultan:
shall submit to the Owner only for approval of the following
documents and/or plans:

1.4.1 Subcontractor Procurement,
work Nect Inciuded

2.1 Site Data

The collection and cataloging of existing site data to
develop a2 bibliography of the existing disposal site. The
necessary information for this function will be prcviced by
the COwner.

2.2 Topographic Survey

A recent topographic map will be provided by the Cwrner. Sce
contract drawing list.

2.3 darning Sign Installation
The installation of warning signs wiil be completed under

separate consract issued by the Johns-Manville daukecan
Plant.



-

M)
-l
~O
(G%

R ¢, )

J.0 S{te Health and Safety Plan

Prior to the inftiation of any on-site drilling, several {tenms
shall be provided and/or procadures established by the

Consultant. 7Th2 worX under this section snall consist of the
following:
3.1 Documentation of Fiald Data and Laboratory Work.

3.4

3.5

3.6

Standard forms shall be required for boring logs, chain of
custody records, fiald and laboratory notebooks, sanple
labels, etc.

Site Satety

Site safety program shall be developed in accordance with
approved operating procedures. These procedures shall bde
distributed to all field personnel including subcontractors.
Standard safety practices for drilling shall be adhered to
fncluding periodic checking of eguipment.

Emergency Procedures

A person shall be required on-site at all times that is
trafned in emergency first aid. Arrangements shall be nmade
in advance for emergency medical treatment, posting
telephone numbers for emergency and ambulance services, and
name, directions, telephone number of nearest medical
facilities.

Perscnnel Protective Equipment

See Site Safety Decontamination Facilities, paragranph 7.0,
page 5 of the specifications.

Weather

Under extreme weather conditions, an assessment shall b=
made for the necessity of additional protaction and/or
monitoring of personnel {(e.g., for heat stress).

A decontamination program shall be established for per,onne1
leaving the disposal site,
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The Site Health and Sa2fety Plan shall be consistent with and
work performed shall ccmply with the following:

3.7.1 USEPA - Qccupational Health and Safety Manual
3.7.2 USEPA Order 1440.1 - Raspiratcry Protection

3.7.3 USZPA Order 1430.5 - Healtnh and Safety Requirenmen:s
for Employees Engaged in Field Activities

3.7.4 USEPA - Interim Standard QOperating Safety CGuides
3.7.5 i1linois Occzupational Safety and Health Act

3.7.6 Actual disposal site ¢onditions

4.0 Juality Assuranc2 Profact Plan

4'

4,

1
'

2

The Ccnsultant shall develonp 2 quality assurance projest
»lan for the sampling, analysis, and data handliing of the
varijous soil and water samples. 7The plan shall be
consistent witih the requirements o?:

4.1.1 USEPA QANS-005/8C Interim Guidelines and
Specifications for Preparing Quality Assurance
Project Plans

Tre Consultant shall use acceptable Q.A./Q.C. prograns.
Specific items of concern that shall be satisfactoriiy
complied with as follows:

4.2.1 Equipment shall be maintained and calibrated at
regular intervals.

4.2.2 Procedures for sampling shall follow A3STM methods
and/or adhere to EPA guidelines.

4,2.3 Standard field notebooks shall be used during
sampling to record all information and observations.

4.2.4 work shall be carried out only by qualified
sersonnel. :

4,2.5 Sample custody shall be documented by the
Consultant's prccedures while in-house, and by EPA
guidelines outlined "Test Methods for Evaluating
Solids Waste (EPA-SW-846, 1980)" as necessary. in
addition cverall sample custody shall conply wit!
paragraph 4,1.1 above.
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Field Protocals

The Consultant shall develop field srctocols for various
situations that mav occur during the fTiald phase. Situations to
plan for but not liamited ta:

5.1 Decontamination of equipment, and sampiirng equipment between
sampling.

U

.2 Disposal prccedures nf any contaminatad soils, ground
watars, etc.

(7]]

Hole abandonnent procedures.

w
.
&= (V1)

Frocecdures to be takan {f any dangerous vagors, ie. xylene,
etc., are encountered during drilling.

Sub-Contractors Procurement

The Consultant shall submit the required documents %to their
prospective sudb-contractors for bidding various work to be
sub-contracted. Consultant shall submit the name/s ¢f sub-
contractor/s and scope of work to be performed for approval by <he
Owner,

Site Safety Decontamination Facilities

7.1 The Consultant shall provide site safety and decontamination
facilities. A combination decontamination and office
trailer shall be supplied for sita use by all field
personnel, In addition, personal afr sampliers shall be worn
by all fia2ld personnel to monitor airborne asbestos.

Filters will be analyzed for asbestos fibers.

7.2 It is assumed that the site health and safety assessment
recommends Lavel C protection for all on-site activities.
The Consultant shall use disposatle personal protective
ctlothing and decontamination materfais.

Site Survey

2.1 The Consultant shall retain a registered I11inois land
surveyor to provide temporary on-site bench marks from which
drill crews snali establish Yccations and surface elevations
of each becring., The survey tolerance shalil be as follows:

8.1.1 A1l poring locations: Horiz., - + 1 ¥t
8.1.2 Ground water monitoring wells, Vert. Elev -
+ 0.C1 ft.
8.1.3 Soil berings, Vert. Elev. -
+ C.1 ft
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8.2 The actual location oF the borings per drawings to be within
one (1) foot + in any horizontal direction due %o ongoing
activities at the site and/or nature of the waste fill
material.

2.0 Soil Sameling and Analysis

| The Consuitant shall determine whether the surface, near
surface, and subsurface soils are contaninated wizh
hazardous substances. Tnis shall include sanmpias from bo=h
fi1l materials and natural underlying soils where practical.

9.1.1 Dis?oaat on-site and perimetar (non-disposal arezs)
soil samples shall be analyzed for the presance c¢f
supstances identified in paragraph 9.2.
Reprasentative surface and near-surfacs soil samples
could be obtained with a solid-stem hand auger.

9.1.2 Surface and near-surface samples shali be taken zt
0.0 to 0.5 foot and 1.9 to 1.5 feet typically at
four (4) places a%t each location. t each c¢f these
boring locations, a composite sanple shall be made
of the four surface samples and another composizea
sample shall be made of the four near-surface
samples. The proposed on-site and perimeter
sampling locations are shown on contract drawings.
Sampling equipment shall be decontanminated betwean

v/ samples.

9.1.3 From the disposal on-site scil borings,
represantative subsurface samples shall be obtained
at two ‘and one-half (2.5) foot intervals in the
waste fill material using a standard split-spocn
sampler ung e natural ground is reached. In
order to minimize ¥ 1 ty of contaninating
the underlying natural soils, .the soil borings
through the waste fill material shall, to the extant
possible, not penetrate into the underlying ra:turail
soils. Upon field determination of the total deptn
of waste fill material at each boring hole, YSEPA
will determine, in consultation with the Cwner, the

/ parcentace of the fil11 samples to de anralyzed. The

\// remainder shall be properly stored for future

analysis if required.

9.1.4 Continuous sampling from the perj (non-disposal
areas) scil boring holes sha be obtained to a

depsn of thirty (30) feet below the lowest level of

waste deposition.
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9.1.5 The s0il borings shall be made with a standard §

. 1/4" 0.0. nollow stem auger. Sample shail ba
obtained using split spoon sampling or thin wal
tubes, 2s field conditions perait, fol]o«*ng ns
procedures,

1
™

8.1.6 11 Saﬂ“11n0 and testing shall conform to guicelines
1n the User 5 Cu1de to tha USEPA Contraci Labcratcey
Program (CLP) prepared by the Sample Management
Office of CL? and pudbiished in August 1282,

9.1.7 Cuttings can Se disposed of on site.

9.1.8 A1l samples and data obtained should te stored for
twelve (12) months after completion of laboratory
work. The Owner shall bde notifiad prior %o
disposing of the samples.

Sofl samples would be analyzed for:
e.2.1 Asbestus fibers

9.2.2 Engineering properties (sieve, specific gravity,
moisture content, Atterherg limits, permeabiiizy).

9.2.3 Inorganic Analysis Data Sheet (Table 1)
§.2.4% Organic Analysis Data Sheet (Table 2)

Non-priority pollutant hazardous substances list
ccmpounds may be deleted except for Xylene,

§.2.5 Thiran

A technical memorandum describing the soil sampling and
analysis program shall be prepared. The technical
memorandum shall include a description of the sanmpling
procedure, a summary of the laboratory %<est results, and
copies of the laboratory data sheets. Five (5) copies cf
the technical memorandum shall be submitted to the Owner and
I17inois EPA, and USEPA.
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9.4 For the purposa o7 compleling a bid estimate, the follaowiag
aSsumptions can be used for estimatad quantities:

9.4.1 Three hundred (300) lineal feet (1C boring lccations
x 3C' da2pth eacn) of soil borings. This will
includ2 ore hundred and twenty (120) l{ineal 7
continuous soil sampiing, ¢ perimeter (non-di
areas) holes x 2C' depth.

9.4,2 T#0 (2) composite samples from each sail baring
location shall be taken per paragrapas 9.1.1 and
g.1.2.

8.4.3 Ten {10) surface and near-surface soil samples
isted in paragraph 9.4.2 above snall be analvzed
per paragraph 9.2.

9.4.4 Sevanty-3ix (76) sub-surface s2i1 samples shall he
takan. 3Sreakdown of thase saaples as 7oliows.
9.4.4.1 Seventy-two (72) samples from six {§)

soil boring holes in the waste Fil]
material, 12 samples per hole (30' cep<h

- 2.5' intervals).

9.4.4.2 fFour (4) samples, one sample each fr
the perimeter (disposal oif-site}! so
dboring holes.

9.4.5 Sixteen (16) subsurface soil samples shall bHe
anialyzed per paragrach 9.2. . The sampies shal
consist of twelve (12) waste fill material samples
(2 samples per 6§ disposal on-site holes) and four
(5} natural soil samples per paragraph 9.4.6.2 above.

9.4.6 Site sampling t2am ccnsists of one enzineering
geologist/geotechnical enginear/hydroceclogist, and
two technicians.
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Groundwa-er Monitoring YWell Installation

10.1

10.2

* 1C.3

Tne Consultant s3rall install groundwatar monitoring wells a<
Jocations shcwn on the contract drawings.

These wells shall be used to detarmine whether thie near
surface groundwa:ter s contaminated with hazardous
substances.

10.2.1 Groundwater monitoring wells wili not be 2rillzg
tarougn waste fill materiil and/or installed in tha
disposal on-sfte area.

19.2.2 The perimeter (non-disposal areas) wells shall t=2
drilled and screened sc as to monitor the upcer ncst
portion of the shallow aquifer..

Screen nositiaons shall bda determined in the fiald bdased cn
the subsurface conditions.

The monftoring wells shall be constructed in ccmpliance wizh
Federal anc¢ State regulations. Well drilling arnd
fnstallation shall be Jogged and inspected by 3 qualifizd
hydrogeologist/gaotechnical engineer/engineering geologist.

General reguirements ara:

10.4.1 A1l drilling equipment, pit
1

joe, and materials snall bde
decontaminated before drillin

ng.

10.4.2 Eight (8) inch minimum diameter boreholes shail be
drilled with a hollow stem auger or cable tool drill
rig.

10.4.3 A continuous sample of the natural ground shall be
taken in each well for the purpose of a geological
1og. No soil samples will be required for chemical
nor engineering properties analyses from the ground
water monitoring well sites.

10.4.4 The monitoring wells shall be constructed as per
details attached to these specificaticns.

10.4.5 Wells shall be develobed with air, bailing, or
surging techniques after installation.

10.4.€ Al1 drilling equipment, pipe, and materials shz211 be
decontaninated before proceeding to the next ncle.

10.4.7 Top of casing and stable groundwater elevations
shall be obtained for all wells to within 0.C1 foat.

10.4.8 Field hydraulic conductivity tests shall be
conduc+-2d on scme wells if aquifer characteris«ics
permit.
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10.4.9 A1l groundwater samples and data gb-
tained shall be stored fcr twelve (12) months
3fter cenmpletion of Taboratory work. The Owner
shall b2 notified prior to disposing of the
samples.

A technical memorandum descriding tne groundwater mcnitsriag
well installation shall be prepared. he tachnical
nemorandua shall include a description of the drillineg,
installation of wells, a sunnary of the fieid t2s%t results,
and a map o7 the water tablz2 elevations (a potantiomectric
ground water nmap). Five (5) copies ¢f the technical
memorandum shall be submitted to the Owrner, Illinois E£F°A,
and USEPA.

For the purpose of conoietfng a bid estimate, the following
assumpticns can be used for estimated quaancitias:

10.6.1 Gne hundred and 7ifty (150) 1in€2al feet of driilin
and ueaI installation, five (5) perimeter (d1soosa?
off-site) wells x 30 1f each. This includes ana
hundred and fifty (15Q) iineal feet of continucus
soil sanmpliing.

10.68.2 Site driiling and sampling team ccnsists of one
enginesering geologist/geotechnical engineer/
hydrogeologist, and two technicians.

10.6.3 Field hydraulic conductivity tests and groundwater
elevation measurements shall be performed by site
sampling team personnel.

10.6.4 A1l water used or discharged in the drilling prccess
and all drill cuttings can be disposed of on site.

- 10 -
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71.C Groundwater Ouaiitv Samplinc and Anavisis

11.1%

11.3

The Consultant shall provide water quality data for
determining wnether the groundwater is contaminated with
nazardous sudstances. Water quality samples shall! b2
analyzed for the presence of substances idantified in
naragraph 11.2. Representative samples shall ba edtained
from each new monitoring well., Sampling equipment snall be
decontaminatad between sanmples. All sampling and testing
shall conform %o guidelines in the User's Guids to the LS
EPA CLP preparad by the Sample Management QOFfice ¢f CL? and
publisned in August 1332.

Grourdwater samples shall be analyzed for:
11.2.1 Asbestos fibders '

11.2.2 Inorganic Analysis Data Sheet (Table 1)
11.2.3 0Qrganic Analysis Data Sheet (Table 2)

Non-priority poliutant hazardous substances list
compounds may be deleted except of Xylene.

11.2.4 Thiranm

A technical memorandum describing the groundwater sampling
and analysis program shall be prepared. The memorandun
shall recommend whether or not additional groundwater weills
and sampling may be required based on the findings. The
technical memorandum shall include a description o0f the
sampling procedure, a summary of the laboratory test
results, and copies of the laboratory data sheets. Five (£)
copies of the technical memorandum shall be submitted to the
Cwner, Il1lino{s E£PA, and USEtPA,

for the purpose of completing a bid estimate, the fcllowing
assumptions can be used for estimated quantities:

11.4.1 Two (2) groundwater samples shall be taken from each
well., Five (5) groundwater sangles , one frcm each
well, snall be analyzed per paeragrapn 11.2.

11.4.2 Site sanpling team consists of one geotechnical
engineer/engineering geologist/hydrogeciogiss, and
two technicians.

11.4.3 A1l water purged from the wells durinc the sampling
can be disposed of on site.

-1 -
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. ~ EXHIBIT 3

A. Remedial Investigation Report

The objectives of the RI report will be to document
the procedures and results of the detailed site characterizaticn
studies. The RI report will include a discussion of the
following:

a. Descripticn of air/scil/sediment sampling
procedure;

b. Summary of air/soil/sediment laboratory
test results;

c. Copies of air/soil/sediment laboratory
data sheets;

d. Description of drilling and installation
of wells;

e. Summary of well field test results, including
a potentiometric map;

£f. Copies of boring logs;
g. Description of groundwater samplirng procedure;
h. Summary of groundwater test results;

i. Copies of groundwater laboratory data sheets;
and

j. An endangerment assessment, including the
following:

{l1) Objectives

The assessment has two objectives: (1) to provide an evaluation
of the level of endangerment to human health and the environment
posed by potential or actual release 6f hazardous substances
from the Disccsal Area anéd (2) to provide a basis to differen-
tiate among al:z2rnatives in selecting recommended remedial

measures. The zssessment will involve three s+eps: —identiiving
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contaminants (amount and form), exposure pathways, environ-
mental fate and transport mechanisms, and receptors; researching
hazard information on the contaminants of interest; and evalu-
ating the overall risk to the environmen+ and puklic healtn

and welfare.

(2) Identifv Contaminants, Pathwavs, and Recentors

Data éollected during the field investigations shall be reviewed

to identify contaminants which appear to be present in signifi- ~
cant concentrations. The amount and form of these contaminants
shall be quantified to the extent possible. Possible pathways
fcr contaminant migraticn shall also be identified. Factors

to be considered in evaluating the direction and extent of
potential contaminant migration shall include soil permeability,
depth to the saturated zone, hydraulic gradients, waste charac-
teristics, meteorological factors, the effects of natural or
man-made barriers, the experiences and approaches used in ~
similar situations by State and Federal agencies and private
parties, and environmental effects and welfare concerns.

Receptors which may be impacted by the contaminants shall be
jdentified. Receptors may include significant habitats, as

well as people near the site who breathe the air or use ground-
water as a potable water source. The human population at risk

(i.e., those having present or potential contact with contami-

nants from the size) shall be identified.
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* (3) Research Hazard Infornmation

A literature review shall be conducted on the hazardous
properties of the contaminants of greatest interest, identi-
fied in Subtask 2) above. 1II available, toxicity profiles,
published criteria, and other data on the specific ccmgpournds
or families of compounds shall be collected and synthesized.
Criteria for contaminants may include National Interim Primary
and Secondary Drinking Water Standards, NIOSH reports, Amktiert
Water Quality Criteria developed by EPA, and existing and
published proposed criteria for asktestos in the workplace and

the environment.

(4) Evaluate Overall Risks

Using information developed in Subtasks 2) and 3), the poten-
tial impacts of potential or actual release of hazardous sub-
stances from the Disposal Area on human health and the environ-
ment shall be evaluated. To the extent possible, expected
contaminant distributions on land, in air, and in groundwater
and surface water shall be described., If available data are
not sufficient to complete a detailed quantitative evaluation,
predictions of contaminant distributions may be gualitative,
sufficient to provide a general evaluation of the risks posed
by the site. The assessment shall describe the number of
receptors affected, levels of contaminant exposure, and asso-
ciated public health risks and environmental impact.

k. Discussion of project objectives for
evaluation in the FS.
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- B. Alternative Remedial Actions Evaluation

The objectives of the alternative remedial actions
evaluation task will be to evaluate alternative remedial actions
on the basis of economic, environmental, and engineering cri-
teria and to select an alternative or combination of alterna-
tives for conceptual design and implementation. The level of
detail to be used in these evaluations will identify only
comparative or relative differences among alternatives., A
schedule for conducting this evaluation shall be submitted
to U.S. EPA for approval within 14 days of approval of the
RI report.

B-1l: Description of Proposed Response. The objective
of this section will be to summarize the site background informa-
tion and the nature and extent of the problem. In consultation
with USEPA the site-specific objectives, screening criteria,
and proposed rasconse would be cdeveloped. Screening critsria
shall include the follcowing:

°® Economic--both capital and cperating costs
will be considered;

Environmental Effects--any adverse impacts
on health and welfare or the surrounding
environment which might be associated with
an alternative will be considered;

° Engineering--ecach alternative must be techni-
cally feasible, applicable to project needs,
and must be a reliable method of solving the b
problem.

B-2: Development of Alternatives. The objective of
this section will be to compile a list of potential source
control and off-site remedial action alternatives. The alter-
natives would be based on site-specific objectives and public
health and welfare and environmental concerns. This list shall
be submitted to U.S. EPA prior to initial screening of the
alternatives.

B-3: 1Initial Screening of Alternatives. The objective
of this section will be to evaluate alternative remedial actions
based on cost, effects of alternative, and acceptable engineering
practices. Alterratives that far exceed the costs of othrer
alternatives evaluated and do not provide substantially greater
public health cr environmental benefit would be excluded Zrom
further consiceration. Only those alternatives that efiectively
contribute to =he protection of public health, welfare, or the
environment wc:.2 te considered further. Alternatives must
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also—be considered feasible, be applicable to the problem, ard
represent a reliable means of addressing the problem. A list
of alternatives for more detailed evaluation shall be ceveloged
and subkmitted to U.S. EPA for approval.

B-4: Detailed Analysis of Alternatives. The objec-
tive of this section will be to develop engineering details on
the remaining alternatives and Order-of-Magnitude cost estimates.
These engineering details would include alternative descriptions
and conceptual site layout drawings, operation and maintenance
requirements, a preliminary implementation schedule, safety
requirements, and special engineering considerations. Another
objective would be to assess each alternative in terms of the
extent to which it is expected to effectively mitigate and
minimize damage to, and provide adequate protection of, public
health, welfare, and the environment, relative to the other
alternatives analyzed. A determination will be macde as to
whether the existing data are adecuate to fully evaluate each
of the options. If the data are found to be inadeguate, addi-
tional studies of the site may be necessary.

Rankings of the remedial action options shall be
formulated for each of the econcmic, environmental, and engi-
neering assessment categories. The economic assessment shall
compare remedial action alternatives according to:

° Order-of-magnitude construction and operation
and maintenance costs;

® Detailed cost estimation, including distribution
of costs over time and present worth analysis.

The environmental assessment shall compare alterr-atives

according to:

® fThe known adverse environmental effects of the
alternatives;

° The effectiveness of measures designed to
mitigate adverse effects, and costs of
mitigation;

® The adeguacy of source control measures;

® The effectiveness of offsite control measures,
if needed;

° The permitting ané other legal and institu-
tional reguirements.



- 6§ = -

. The engineering assessment shall compare alternatives
according to the following factors, with emphasis on the use of
established technology:

® Reliability:

° Health and safety risks of construction
and operation;

® Feasibility of construction and ogeration;
° Offsite transportation and disposal require-

ments, if aporopriate to the remaining

alternatives; e’
® Compliance with applicable regulations,

An overall ranking will be prepared to determine the
most cost-effective alternative for the site. (i.e. the lowest
cost alternative that is technologically feasible and reliable
and which effectively mitigates and minimizes damage to ard
provides adeguate protection of public health, welfare, and the
environment.)

C. Feasibility Study Report

The objective of the FS report will be to compile and
describe methods, results, and conclusions of the alternative
renecdial actions evaluation task. The report would incorzpcrace

and include the following:

a. Summary of the hazards and potential hazards
for which corrective action is required;

b. Detailed analysis of alternative technolocies
which can be employed to effectuate the cor-
rective action, such analyses to include
those items outlined in 40 C.F.R.
300.681(1i) (2) (A) through (E) of the National
Contingency Plan:

c. Description of all studies performed o=
evaluated to confirm the applicability
cf each alternative assesseqd;
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Unit cost estimates for each alternative;

Operation and maintenance recuirements
with cost estimates, for each alternative;

Long-term integrity for each alternative;

Timeliness of implementation £for each
alternative; and

A discussion of conformity to federal,
state, and local laws and regulations,
for each alternative.
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TECHNICAL MEMORANDUM # M-1
ASBESTOS ANALYSIS OF WATER SAMPLES
BY
ELECTRON MICROSCOPY

JOHNS-MANVILLE DISPOSAL AREA
NAUKEGAN, ILLINOIS

JUNE, 1985

ENGINEERS ® CONSULTANTS o PLANNERS
Grand Rapids, Michigarn/Monroe, Wisconsin



Technical Memorandum # M-1
ASBESTOS ANALYSIS OF WATER SAMPLES BY ELECTRON MICROSCOPY

Johns-Manville Disposal Area, Waukegan, I1linois

Two sets of ground water samples were collected in September, 1984 in
accordance with the approved work plan for site hydrological and geotechnical
fnvestigations. One set was analyzed by Canton Laboratory, Ypsilanti,
Michigan by phase-contrast microscopy. The results obtained are presented in
Table 4-7 (p. 4-25) in the "Draft Remedial Investigation Report®, Volume 1,
March, 1985. These results indicated that the asbestos fiber concentration
was below the detection 1imit of the analytical technique,which is less than
50,000 fibers/liter. Since it is quite common to find asbestos fibers in
beverages and water in the order of several million fibers per liter (see
Appendix M-1-B, "Report of the Royal Commission on Matters of Health and
Safety Arising from the Use of Asbestos in Ontario"” Volume II Chapter 11 -
Asbestos in the Environment) it was decided to get the second set of samples
analyzed for asbestos fibers by electron microscopy. As indicated in the
Draft RI Report, these samples were sent to EMS Laboratories, Hawthorne,
Calfornia. These were analyzed by using transmission electron microscopy
technique "Interim method for determining asbestos in water", EPA-600/4-80-
005. The results were obtained in the last week of March, 1985 and are
presented in Appendix M-1-C. Asbestos fiber concentration of Well #3 sample
was substantially less than that of Wells # 2 & 4 samples although it is
located in between Wells # 2 & 4 and is in the general direction of ground
water movement. These results also indicated that upgradient ground water
(Well # 5) sample had higher asbestos fiber concentration than those of the
downgradient ground water (Wells # 2, 3 & 4) samples. Because of these gross
inconsistencies in the results a second round of ground water sampling was
conducted on April 29 and April 30, 1985. Representatives of USEPA, were
advised accordingly.

Each well was pumped for about 90 minutes at a rate of 13 to 18 gpm prior to
sample collection. In addition, surface water samples from Lake Michigan were
collected to provide comparative data with the ground water sampling data.

The following surface water sampling locations were chosen for this purpose
(See Figure M-1-1).

0 Lake Michigan shore, east of monitoring well #4
0 Lake Michigan shore, east of monitoring well # 2

0 Lake Michigan Shore, north of Commonwealth Edison cooling water
discharge point

0 Lake Michigan, Waukegan City water intake
A1l water samples were shipped to EMS Laboratories, Hawthorne, California for

asbestos fiber count by electron microscopy. The results are presented in
Table M-1-1 and Appendix M-1-A,



APPENDIX  M-1-A

ASBESTOS RESULTS OF GROUNDWATER AND
LAKE MICHIGAN WATER SAMPLES
COLLECTION IN APRIL, 1985
(Second Round of Sampling)
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ASBESTOS ANALYSIS OF WATER SAMPLES BY ELECTRON MICROSCOPY

Johns-Manville Disposal Area, Waukegan, I1linois

Discussion of Results:

The second round of ground water sampling results show good consistency and
are in the same range as the lake water sample results. The observed range of
6 to 12 million fibers/1 in the ground water samples and 5.5 to 19 million
fibers/1 for the lake water samples are essentially the same, considering the
fnherent variability in the analytical procedure for counting asbestos

fibers. Further, these observed asbestos levels in the lake and ground water
samples are no different from those reported in the literature (Table 11.1
Appendix M-1-B - 11.7 million fibers/1 in Italian Vermouth, 12.2 million
fibers/1 in Gingerale, and 9.5 million fibers/1 in tap water in Hull,
Quebec). '

Based on the observed lake and ground water sampling results it is apparent
that the Johns-Manville Waste Disposal Area at Waukegan, I1linois is not
jmpacting the ground water and Lake Michigan water quality in the vicinity of
the site.

-J-4-
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TABLE M-1-1

SUMMARY OF ASBESTOS RESULTS
(CHRYSOTILE FIBERS BY TEM)

Sampling Dates: April 29 and 30, 1985

Sample Description Fibers Concentratio;
M.W #1 6
M.W #2 9
M.W #3 12
M.W #4 7.8
M.W #4 (Replicate) 10.8
M.W #5 7.5
Field Blank 0.2

Lake Michigan Shore
(East of Well #4) 13

Lake Michigan Shore
(East of Well #2) 11

Lake Michigan Shore,
(North of Commonwealth Edison
Cooling Water Discharge) 19

Lake Michigan, Waukegan City
Water Intake 5.5

* In million fibers per liter
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crient_Kumar Molhotra+ Asanc. Tnc. .

Sample Description

No. of Particles

No. of Particles

No. of Particles

’CBICU«K

EMS Lab No. é&f{@, .

Chrysotile Fibers 0.0/ MFL
>S5 Microns Length (Chrysotile) Bolow fection Lint ML
Mass (Chrysotile) o X /gj'é; ug/L E
More/Less than S Chrysotile
Fibers i Sample LﬁSﬁ
Detection Limit 0.0l MFL
SIZE DISTRIBUTION
(Chrysotile Only)
Particle Length - Microns
0-0.49 0.50-0.99 1.00-1.49 1.50-1.99 2.00-2.49 2.5 up
/ & & - &= G-
Particle Width - Microns
0-0.04 0.05-0.09 0.10-0.14 0.15-0.19 0.20-0.24 0.25 up
62: ! A E— - -
Aspect Ratio L/W
0-9.9 10-19.9 20-29.9 30-39.9 40-49.9 S0 up



Esva® _Lohe

crient__K umar Malhotra + fesoc. Inc.

Sample Description Well #1 EMS Lab No. b(i H§9 .
Chrysotile Fibers 6 MFL
>S5 Microns Length (Chrysotile) w .| L
Mass (Chrysotile) . 0.0~ ug/L
More/Less than 5§ Chrysotile
Fibers in Sample Exactlv Five.
Detection Limit ?.éL MFL

SIZE DISTRIBUTION
(Chrysotile Only)

Particle Length - Microns

0-0.49 0.50-0.99 1.00-1.49 1.50-1.99 2.00-2.49 2.5 up
No. of Particles | 3 { [ & -
' Particle Width - Microns
0-0.04 0.05-0.09 0.10-0.14 0.15-0.19 0.20-0.24 0.25 up
No. of Particles A oa ﬂ { O~ &~ &
Aspect Ratio L/W
0-9.9 10-19.9 20-29.9 30-39.9 40-49.9 50 up

No. of Particles { 3 { 62: E— &
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EMS o

Sample Description

( (
crient_Kumar Malhotra + Assoc. Inc., -;
Well £42 EMS Lab No._6H 2 49
Chrysotile Fibers d MFL
>S Microns Length (Chrysotile) ZBda&l)g_te‘chaanmfm
Mass (Chrysotile) . 0. 042 ug/L
More/Less than 5 Chrysotile
Fibers in Sample Less
Detection Limit 35 MFL

No. of Particles

No. of Particles

No. of Particles

SIZE DISTRIBUTION
(Chrysotile Only)

Particle Length - Microns

0-0.49 0.50-0.99 1.00-1.49 1.50-1.99 2.00-2.49 2.5 up
_.._ﬁ“__ __._/___ 6 G- = G-
Particle Width - Microns

0-0.04 0.05-0.09 0.10-0.14 0.15-0.19 0.20-0.24 O.ZS up

z 4 & & & -
Aspect Ratio L/W
0-9.9 10-19.9 20-29.9 30-39.9 40-49.9 SO up
4 _& _& L & _E=
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EMS Lo

crient__Kumar_Malhotea + Aseoc. Tnc.

Sample Descr  tion

No. of Particles

No. of Particles

No. of Particles

(Well #3

Chrysotile Fibers |4

>S5 Microns Length (Chrysotile)

EMS Lab No. 5;;4/;2,

Mass (Chrysotile) 0. ] wg/L
More/Less than S Chrysotile
Fibers in Sample MO re
Detection Limit I.ff MFL
SIZE DISTRIBUTION
(Chrysotile Only)
Particle Length - Microns
0-0.49 0.50-0.99 1.00-1.49 1.50-1.99 2.00-2.49 2.5 up
& 2 1 L. & [
Particle Width - Microns
0-0.04 0.05-0.09 0.10-0.14 0.15-0.19 0.20-0.24 0.25 up
& _g&  _& & & _&
Aspect Ratio L/W
0-9.9 10-19.9 20-29.9 30-39.9 40-49.9 50 up

N S B

[

6}
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( (
crient_Kymar . nofra + fAssoc. Inc.
Sample Descript. Well # 4 EMS Lab No. AT 4 9.
Chrysotile Fibers 7. MFL
>S Microns Length (Chrysotile) &lom ilztcdianl imitm‘
Mass (Chrysotile) N, 05 . ug/L
More/Less than 5 Chrysotile
Fibers in Sample ﬁ41){?2
Detection Limit 0. 6 MFL

No.

No.

No.

of Particles

of Particles

of Particles

SIZE DISTRIBUTION
(Chrysotile Only)

Particle Length - Microns

0-0.49 0.50-0.99 1.00-1.49 1.50-1.99 2.00-2.49 2.5 up
Particle Width - Microns
0-0.04 0.05-0.09 0.10-0.14 0.15-0.19 0.20-0.24 0.25 up
Aspect Ratio L/W
0-9.9 10-19.9 20-29.9 30-39.9 40-49.9 S0 up

A 8 4 1L &

L
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crient_ Kumar Malhotra + Aseoc. Inc.

Sample Description L()e[L 4 1/-/} EMS Lab No. 64[/4‘
Chrysotile Fibers 10. 8 MFL
>S§ Microns Length (Chrysotile) MMWL
Mass (Chrysotile) ().(D}? ug/L
More/Less than 5 Chrysotile

Fibers in Sample MO[‘@
Detection Limit 0- 6 MFL

SIZE DISTRIBUTION
(Chrysotile Only)

Particle Length - Microns

0-0.49 0.50-0.99 1.00-1.49 1.50-1.99 2.00-2.49 2.5 up
No. of Particles -3 Q c! ) 3 &
Particle Width - Microns
0-0.04 0.05-0.09 0,.10-0.14 0.15-0.19 0.20-0.24 0.25 up
No. of Particles [ [5 L & &~ a
Aspect Ratio L/W
0-9.9 10-19.9 20-29.9 30-39.9 40-49.9 S0 up

No. of Particles __b__ % g { _ Z | _Q_




PARIY

t " ap Lanrmule-

(

crient_Kymar Malhotr + Aespe. Tnc.,

Well #£ 5

Sample Description

Chrysotile Fibers
>S Microns Length (Chrysotile)
Mass (Chrysotile)

More/Less than 5 Chrysotile
Fibers in Sample

Detection Limit

SIZE DISTRIBUTION
(Chrysotile Only)

EMS Lab No. H 14 2L

Particle Length - Microns

0-0.49 0.50-0.99 1.00-1.49

No. of Particles [ L/ ﬁz:
Particle Width - Microns
0-0.04 0.05-0.09 0.10-0.14

No. of Particles [ 3 69'

Aspect Ratio L/W

0-9.9 10-19.9 20-29.9

No. of Particles l :3 /

25 MEL
0 0L  ug/L
[, 5 MFL
1.50-1.99 2.00-2.49 2.5 up
- o o
0.15-0.19 0.20-0.24 0.25 wup
&r o €
30-39.9 40-49.9 SO up
& 6 o
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EMS Ll

Client_K/MAK MALNOTRA + ASSoc., IMC, :
Sample Description £A4AS7T ofF WeiL #¢ EMS Lab No. C24/2

Chrysotile Fibers /:3 MFL
>S5 Microns Length (Chrysotile) /. 2 MFL
Mass (Chrysotile) o,/ ug/L
More/Less than S Chrysotile

Fibers in Sample MORE.

Detection Limit /.2 MFL

SIZE DISTRIBUTION
(Chrysotile Only)

Particle Length - Microns

0-0.49 0.50-0.99 1.00-1,49 1.50-1.99 2.00-2.49 2.5 up

No. of Particles -/ 8’ / O C> /
Particle Width - Microns .

0-0.04 0.05-0,09 0.10-0.14 0.15-0.19- 0.20-0.24 0.25 up

No. of Particles =2 S 4 QO @, @)
| | Aspect Ratio L/W .

0-9.9 10-19.9 20-29.9 30-39.9 40-49.9 S0 up

No. of Particles 4 4 : O g Q [
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EMS Lo

Client KUMAIR MALNOTRA + AScoc. 1NC. :
Sample Description_&£4S7 OF wWeel #22 EMS Lab No. CRY2

Chrysotile Fibers // MFL
>S Microns Length (Chrysotile) (j.c; MFL
' Mass (Chrysotile) o. /[ ug/L
More/Less.than S Chrysotile
Fibers in Sample MORE.
Detection Limit ' 0. ¢ MFL

SIZE DISTRIBUTION
(Chrysotile Only)

Particle Length - Microns

0-0.49 0.50-0.99 1.00-1.49 1.50-1.99 2.00-2.49 2.5 up
No. of Particles / v S =2 O /
Particle Width - Microns
0-0.04 0.05-0.09 0.10-0.14 0.15-0.19 0.20-0.24 0.25 up
No. of Particles = /3 / / @) O
Aspect Ratio L/W
0-9.9 10-19.9 20-29.9 30-39.9 40-49.9 50 up
-~
L g S

No. of.Particles ﬁ Z Q / @)
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Client_ KU«/MAR MALHOTRA + ASSOC., INC. :

Sample Description YORTH O0F coOMMONWEALTH £DISON EMS Lab No. Qi
Chrysotile Fibers /7 MFL
>S5S Microns Length (Chrysotile) ReLow DETEcTIon) tim ML
Mass (Chrysotile) O. ol ug/L
More/Less than S Chrysotile
Fibers in Sample MORE
Detection Limit /. o MFL

SIZE DISTRIBUTION
(Chrysotile Only)

Particle Length - Microns

0-0.49 0.50-0.99 1.00-1.49 1.50-1.99 2.00-2.49 2.5 up
No. of Particles 2 W4 4/ o2 / ®)
Particle Width - Microns -
0-0.04 0.05-0.09 0.10-0.14 0.15-0.19 0.20-0.24 0.25 up
No. of Particles / /3 v ) o QO
: Aspect Ratio L/W _
‘ 0-9.9 10-19.9 20-29.9 30-39.9 40-49.9 SO0 up
No. of Particles 2 Sy 3 i ‘:&___ .._____./ )




[

ﬁ‘ “ 3 .Ln’»mlm

Client_ K¢MAR MARLHOTRA + ASSOC., INC.
Sample Descr..tion LAKE WrRTER INTAKE

Chrysotile Fibers
>S Microns Length (Chrysotile)
‘Mass (Chrysotile)

More/Less than S Chrysotile
Fibers in Sample

Detection Limit

SIZE DISTRIBUTION
(Chrysotile Only)

Particle Length - Microns

0-0.49 0.50-0.99 1.00-1.49
No. of Particles < 74 fﬁ

‘ Particle Width - Microns

0-0.04 0.05-0,009 0.10-0.14
No. of Particles P 2/ o2

Aspect Ratio L/W
0-9.9 10-19.9 20-29.9

No. of Particles Z Eg 2

(
£ ,
EMS Lab No. &R&.2
S.S MFL
O. 2 MFL
O 04 ug/L
MORE
CD.SZ-— MFL
1.50-1.99 2.00-2.49 2.5 up
Q / S
0.15-0.19 0.20-0.24  0.25 up
O O O
30-39.9 40-49.9 50 up
O =2 =2




crient_Kymar _Malhotrg + Aesor. Inc.

Sample Description

No. of Particles

No. of Particles

No. of Particles

Field Bfank

Ll
.

Chrysotile Fibers

EMS Lab No. 6l 4 2.

>S Microns Length (Chrysotile) :EE[Q(Q Deteciian[imd MFL

Mass (Chrysotile)

More/Less than 5 Chrysotile
Fibers in Sample

Detection Limit

SIZE DISTRIBUTION
(Chrysotile Only)

Particle Length - Microns

0-0.49 0.50-0.99 1.00-1.49

& ! Y

‘ Particle Width - Microns

0-0.04 0.05-0.09 0.10-0.14
¥ &
Aspect Ratio L/W

0-9.9 10-19.9 20-29.9

0,2 MFL
491 X /0..3 ug/L
Mor&

0. 0> MFL
1.50-1.99 2.00-2.49
& on
0.15-0.19  0.20-0.24
G &
30-39.9 40-49.9

&- E—
(

2.5 up

!

0.25 up

_E

S0 up

1




APPENDIX M-1-B

CHAPTER 11
"ASBESTOS IN THE ENVIRONMENT"

From Volume II of Report of the Royal Commission
on Matters of Health and Safety arising from the use of
Asbestos in Ontario, Canada




Asbestos in the Environment 645

B. Asbestos in Water, Food, Beverages, and Drugs
B.1 Introduction

In Chapter § we discuss the evidence regarding health effects of
eating or drinking asbestos fibres. There we conclude that the evidence fails
to indicate any increased risk of alimentary tract tumours following the
direct ingestion of asbestos fibres. This conclusion is based on two sources
of evidence. First, most animal evidence shows that feeding-asbestas to
animals does not cause an increase-in gastrointestinal cancer, -and-in-fact

does. not. cause asbestos fibres to be lodged in the gastrointestinaltract. If | ,#n, g‘apz“ ;.Z
vS
/ wﬂ?‘)

the fibres are not retained in the gastrointestinal tract, as they are in the;
lungs, it is highly unlikely that they will cause disease. Second,’.
epidemiological studies of human health related 1o asbestos levels in drink-
ing water have generally found no health effects from high asbestos levels.
In a Canadian study, Toft et al. analyzed water-borne asbestos levels and
mortality rates in 71 municipalities across Canada.?® The researchers con-
cluded that there was not a significant relationship between water-borne
asbestos levels and gastrointestinal cancer. A_study by Conforti-et al. was-
the only one of more than a half-dozen studies of health and asbestos in
drinking water that suggested any such relationship, and even there the sug-

BP. Toft et al., “*Asbestos and Drinking Water in Canada,” The Science of the Tolal En-
wvironment 18 (1981): 77-89. :

£ J-19
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646 Chapter 11

gested relationship was weak.2¢ Only a fraction of thz many analyses per-
formed by Conforti et al. pointed to a correlation of asbestos with cancer,
and the authors noted that confounding factors such as smoking, occupa-
tion, and alcohol consumption may be important but were not allowed for
in the study.

In summary, we find that oral ingestion of asbestos in concentrations
curtrently found in water, food, or beverages in North America is not
associated with any significant increase in disease. Although negative
epidemiological studies cannot conclusively prove that there is no associa-
tion, the populations studied have been sufficiently large that all but the
smallest health effects would have been detected. For their part, the bulk of
the animal studies have shown na association between oral ‘asbestos inges-
tipn and_gastrointestinal cancer.

We, therefore, find that there is no reason for public concern about the
health effects of asbestos in water, food, and beverages. However, as the
presence of asbestos in water, food, and beverages has been extensively
studied, we summarize the data below.

B.2 Asbestos in Drinking Water

The measurement of asbestos fibre concentrations in water may be
performed using transmission electron microscopy (TEM). The water sam-
ple is drawn through a Nuclepore filter, which is then carbon-coated. The
filter is dissolved, leaving the thin carbon-coating with embedded fibres
ready for examination using a TEM. The U.S. EPA has commissioned a
study. to be published by early 1984, which develops a standardized method
of measurement for asbestos fibres in water. The fibre concentration is
usually reported in millions of fibres of all sizes per litre of water; there is
usually no separate count of fibres longer than $ microns. A comparison of
these fibre concentrations with airborne fibre concentrations would be
meaningless because serious disease may arise from exposure to airborne
fibres, while there is no reason for concern about the health effects of
asbestos in water.

Cunningham and Pontefract’s Canadian study detected levels of
asbestos in tap water, melted snow, and river water ranging from 2 million
to-173 million fibres per litre.2” These results are shown in Table 11.1. Un-
filtered tap water in a Quebec asbestos mining town contained the highest

2Paul M. Conforti et al., **Asbestos in Drinking Water and Cancer in the San Francisco Bay
Area: 1969-1974 Incidence,’” Journal of Chronic Diseases 34 (1981): 211-224,

T'Hugh M. Cunningham and Roderic D. Pontefract, **Asbestos Fibres in Beverages and
Drinking Water,”* Nature (London) 232 (30 July 1971): 332.
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levels. River water contained more asbestos fibres than water drawn from a
city fitration system and melted snow contained higher amounts than river
water. Most fibres detected were below 1 micron in length.

Kay reported on asbestos fibre levels in drinking water from 21 cities
in Ontario, drawing on surface waters for samples.2® Samples were exam-
ined at a magnification which ranged from 25,000 to 50,000 times. As with
Cunningham and Pontefract’s investigation, the detected fibre levels varied
widely. For instance, Kay found Ottawa’s tap water to have a fibre count of
0.136 million fibres per litre, while Sarnia’s count was 3.87 million fibres
per litre. Kay’s data are summarized in Table 11.2. Additional surveys
undertaken in Metropolitan Toroato found levels of asbestos which ranged
from 0.724 million to 4.06 million fibres per litre.

Health and Welfare Canada commissioned a national survey for
asbestos fibres in Canadian drinking water in 1977.2° The authors of the
study, which was done under the auspices of the Ontario Research Founda-
tion, relied on the U.S. EPA’s preliminary interim method to evaluate the
concentration and type of asbestos present in water samples. The study
reported on samples from 71 locations across Canada, representing the
water supplies of close to 55% of the Canadian population. Samples were
obtained from the raw water source, from the water treatment plant, and
from the water distribution network. The_researchers—concloded—that
amphibole asbestos was_not_a major contaminant-of-Canadian drinking
water.-supplies. In locations where amphibole asbestos was detected, there
was usually 8 much higher concentration of chrysotile fibres. The highest
concentrations of chrysotile fibres were detected in Baie Verte, New-
foundland, and Disraeli, Quebec, at levels of up to 1,800 million fibres per
fitre. In-Ontario, the highest levels were found in Thunder Bay,.Kirkland
.Lake, and Hearst, with detected values of up to 3 million, 3.5 million, and
22 million fibres per litre respectively. Data from this study are shown in
Tuble 11.3. Potable water in the 15 other locations sampled in Ontario had
fibre levels below 1 million fibres per litre.

The difficulties in measuring asbestos fibre concentrations in water
may be illustrated by the controversy surrounding asbestos levels in the
water in Thunder Bay, Ontario, in 1975. Early in 1975, researchers at
Lakehead University reported asbestos concentrations in the drinking water
in that city ranging from 0.45 million fibres per litre to 14.7 million fibres

BG.H. Xay. *“Asbestos in Drinking Water,” Journal American Water Works Association
65:9 (September 1974): 513-514.

®Eric J. Chatlicld and M. Jane Dilion, A National Survey for Asbestos Fibres in Conodian
Drinking Water Supplies, 19-EHD-34 (Ottawa: Health and Wellare Canada, Environmen-
tal Health Directorate, 1979).

J-20



648 Chapter 11

Yable 11.1
Asbestos Fibre Concentrations In Beverages and Weter

Millions
of
Fibres per

Sample Source Litre
Beer Canadian ? .43
Beer Canadian 2 86
Beer US.A.1 20
Beer US.A. 2 19
Sherry Canadian . 4.1
Sherry Spanish 20
Sherry South African 26
Port Canadian 2.1
Vermouth French 1.8
Vermouth halian 1.7
Soft drink Ginger ale 122
Soft drink Tonic water | .12
Soft drink Tonic water il 1.7
Soft drink Orange 25
Tap water Ottawa, Ottawe River® 20
Tap water Toronto, Lake Ontaric® 4.4
Tap water Montreal, St. Lawrence River® 24
Tap water Hul, Quebec, Ottaws River®® 95
Tap water Beauport, Quebec, St. Lawrence River

{6 km below Quebec City)** 8.1
Tap water Drummondville, Eastern Townships, Quebec,

$t. Frangois River® 29
Tap water Asbestos, Eastern Townships, Quebec, Nicolet River® 5.9
Tap water Thetford Mines, Eastern Townships, Quebec, Lac 3 la Truite** 727
Melted snow  Ottawa, top 30 cm (2-3 weeks’ precipitation) b < B3
River water Ottawa River, at Ottawa 95

Notes: “Filtration plant used.
**No filtration plant used.

SOURCE: Hugh M. Cunningham and Roderic D. Pontefract, “Asbestos Fibres in
Beverages and Drinking Water,” Nature {London) 232 (30 July 1871): 332,
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Yable 11.3

Summary of Asbestos Fibre Concentrations In Ontario Tep Water
{Millions of Fibres per Litre)

0s9

1t mdey)

Chrysotile Amphibole
Raw Water Treated Water Distribution Raw Water Troated Water Distribution Water
City Input Output Network Input Output Network Flltration
Cochrane . . 0- 05 . . 0-05 Yeos
Hamilton 0-05 0-05 0- 05 0-085 0-05 0-05 Yes
Heoarst ° . 1"-2 . . 0-15 No
Kenora . . 0- 1 . . 0-05 No
Kingston 0-08 0-05 0- 0S5 0-05 0-05 0-05 Yes
Kirkland Loke ) . . 1- 35 . . 0-05 No
London ) 0-05 0- 1 0-08% 0-05 0-05 Yeos
Matachewsn 0-05 1 0- 1 0-05 0-05 0-05 No
Matheson 7.5 1 0- 15 0-1 0-05 0-05 No
North Beay 0-05% 0-05 0- 05 0-08% 0-05 0-05 No
Ottawa 4.5 0-05 0- 05 0-08 0-05 0-05 Yes
Poterborough 0-05 0-05 0- 05 0-08 0-05 0-05 Yes
Ssult Ste. Marie . » . 0- 05 . ) 0-05 No
Sudbury 0-05 0-05 0- 05 0-08 0-05 0-05 No
Thunder Bay 2 1 2-3 0.5 0-05 0-05 No
Tilbury 14°* 0-05 0- 05 0-7 0-05 0-05 Yos
Toronto 0-05 0-05 0- 05 0-08 0-05 0-05 Yos
Windsor 15 0-05 0- 05 0-15 0-05 0-05 Yos

Notes: °Ssmple not anslyzed,
**High solids content did not permit adequate sensitivity. Result reported corresponds to 2 fibres in 20 grid squares examined.
SOURCE: Adapted from; Eric J, Chatfisld and M. Jane Dillon, A Nationsl Survey for Asbestos Fibres in Canadian Drinking Water Supplies,
79-EHD-34 {Ottawa: Health and Welfare Canada, Environmental Health Directorate, 1979), Table 6, p. 31.




Asbestos in the Environment 651

per litre.® These data were reported in Thunder Bay and led to demands
for investigation and for filtration of the city water supply. Independent
tests conducted for the Ministry of the Environment showed fibre concen-
trations of less than | million per litre. At a Thunder Bay City Council
meeting in April 1975 it was suggested that the high fibre counts produced
by Lakehead University might have been the result of laboratory or analyti-
cal errors.

Attempting to resolve the controversy, the Ontario Ministry of the
Environment established an inter-laboratory study, sending samples of
Thunder Bay drinking water to five Ontario laboratories, including the On-
tario Research Foundation, McMaster University, the Canada Centre for
Inland Waters, Health and Welfare Canada, and Lakehead University. The
last two laboratories did not participate in the study. The first three labora-
tories did analyze the water, yielding results which were described in a
report dated September 1975. The—average-fibre—countTeported by-the
Canada Centre for-Inland-Waters was-0.63—million-fibres per-litre;
McMaster University, 8.45 million; and the Ontario Research Foundation,
Q.06 million fibres per litre.? Previous studies had shown the Thunder Bay
water to contain less than 1 million fibres per litre.3 The report suggested
that the large inter-laboratory differences in reported fibre concentrations
might be attributadble to differences in counting techniques and differences
in the criteria used to identify asbestos fibres. The Ontario Research Foun-
dation, which used relatively sophisticated means for determining whether
fibres were asbestos or some other mineral, reported the lowest fibre count.
The report concluded by recommending that standards be set for measuring
asbestos fibre concentrations in water. The Ontario-Research-Foundatien
bas subsequently been engaged by the U.S. Environmental - Protection
Agency to develop a technique to be used for measuring -the-asbestos-in
water in the United States_

Asbestos may be deposited in water supplies by natural mechanisms
such as the airbormne transfer of fibres from wind erosion of asbestiform
mineral outcroppings. Cunningham and Pontefract discussed surveys
undertaken in British Columbia and the Yukon which linked the levels of

-asbestos in water to ground water drainage and surface run-off in-areas
where there was natural exposure of asbestos-bearing bedrock.3?

©Don Smith, "*University Dean of Science Urges Filtering of Water Now,”™ Chronicle-
Journal (Thunder Bay, Onuario), 18 April 1975, p. 1.

31 Ontario, Ministry of the Environment, **An Inter-laboratory Study of Asbestiform Mineral
Fibre Levels in the Water Supply of Thunder Bay, Ontario,'” Rexdale, Ontario, September
1975, Table 7, p. 17.

2]bid.. Tadble 9, p. 22.

M Cunningham and Pontefract, **Asbestos Fibres in Beverages and Drinking Water,™ pp.
332-333.
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Another possible source of fibre release into water. supplies-is -the
asbestos-cement pipe used for water distribution in sewage systems. Asbes-
tos-cement pipes are composed of 85% Portland cement and 15% asbestos.
The asbestos component contains both chrysotile and crocidolite fibres in
approximately a 4 to 1 ratio.’ Sometimes amosite is used in place of croci-
dolite. The amount of fibre release from interior wall deterioration of
asbestoscement pipe has been the subject of much investigation. Olson ad-
dressed this issue and concluded that *. . . water flowing through asbestos-
cement pipe does not increase the level of fibre content significantly”33 In
contrast, Buelow, Miliette, and McFarren have found that asbestoscement
pipe behaves much like other piping materials, except plastic, that are in
common use for the distribution of drinking water. If aggressive conditions
towards the piping material exist (measured by pH, alkalinity, and hard-
Ress), the pipe will corrode and deteriorate.%. .

Mah and Boatman utilized transmission and scanning electron micro-
scopy to study the interaction between water and asbestos-cement pipe.
After one month of water flow, bundles of asbestos fibres were observed on
the inner surface of pipe which had originally been smooth. Additionally,
aggressive water circulated for 218 days in asbestos-cement pipes exhibited
an-asbestos—content-of-3-6-million-fibres per litre., Prior to the 218-day
period,-the asbestos<ontent-was—1-35-million-fihres per litre, ¥

Substitutes with equivalent performance characteristics are available
for asbestos-cement pipe for sewage and water distribution applications.
However, for pipe diameters of 24 inches and less, the use of substitutes
may not be cost competitive.3®

It appears that the most important source of asbestos deposition in
large cities is industrial. High concentrations of asbestos fibres in water
supplies near asbestos mining and manufacturing sites may result from the
disposal of industrial asbestos-containing waste. The most notable example

3 Dawa from Johns-Manville Canada. See also, Robert A. Clifton, **Asbestos,” in Mineral
Facts and Problems, 1980 ed. (Washington, D.C.: U.S. Department of the Interior, Bureau
of Mines, 1981), pp. 1~17.

33 Harold L. Olson, **Asbestos in Potable-Water Supplies,” Journal American Water Works
Association 66:9 (September 1974): 515-518.

MR .W. Buelow, J.R. Millette, and E.F. McFarren, “Field Investigation of the Performance
of Asbestos-Cement Pipe Under Various Water Quality Conditions,” Cincinnati, Ohio,
U.S. Environmental Protection Agency, 1977.

M. Mah and E.S. Boatman, *'Scanning and Transmission Electron Microscopy of New and
Used Asbestos-Cement Pipe Utilized in the Distribution of Water Supplies,” in Sceaning
Eleciron Micrascopy! 1978/1, ed. O. Johati (AMF O'Hare, lllinois: SEM lac., 1978),
pp. 85-92.

BRichard A. Simonds and James L. Warden, **Substitutes for Asbestos-Cement Pipe,” in
Proceedings of the National Workshop on Substitutes for Asbestos, Aslington, Virginia:
14-16 July 1980, EPA-560/3-80-001 (Washington, D.C.: U.S. Environmental Protection
Agency, 1980), p. 160.
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arises from the Reserve Mining Company, mi;xing a low prade-taconite ore
in_Babbitt, Minnesota, which is sent to Silver Bay for refining. For every
ton of pellets produced, more than 2 tons of silica waste tailings containing
cummingtonite are discharged into Lake Superior. Until legal action halted
the dumping of the tailings into the lake, the company disposed of 67,000
tons of waste per day. This allegedly caused the concentration of amphibole
fibres_in Duluth drinking water to rise to between 1 million and 644 million
fibres per litre.3® As well, it was asserted in studies presented during litiga-
_tinn that effluent asbestos particles could move several hundred miles. 4

We are not aware of asbestos wastes in Ontario being discharged into.
fresh water lakes in quantities approaching those discharged by Reserve
Mining. In any event, we have concluded that the evidence fails to indicate
adverse health effects from asbestos fibres in water.

In the United States, the Asbestos Manufacturing Point Source Cate-
gory Regulations,*! promulgated under the authority of the Federal Water
Pollution Control Amendment Act of 1972,% limit pollution discharge, in-
cluding total suspended solids, pH, and chemical oxygen demand, for efflu-
ents from various asbestos sources. The Act requires that all industrial
sources treat effluents by applying the best practicable control technology
(BPT) available by July 1, 1977 and the best available conirol technology
economically achievable (BAT) by July 1, 1984, The BPT and the BAT are
both defined for various asbestos manufacturing concerns. It is not antici-
pated that these targets will be achieved.

While the U.S. Food and Drug Administration has statutory authori-
ty to protect the public from unsafe hazards, no regulations governing
levels of asbestos in water have been passed.

In the United Kingdom, the Water Act, 1973, requires local authori-
ties to supply *‘wholesome” water.4> The Model Water Byelaws, 1966, pro-
mulgated under this Act, prohibit allowing materials which can cause con-
tamination to come into contact with water.

In Canada, the federal government has not established standards
regulating asbestos-containing effluents. Most provinces have enacted water
quality legislation. In most cases, these statutes contain general prohibitions
preventing the deposit of substances in water which degrade water quality.

MWR.W. Durham and Thomas W.S. Pang, Asbesitos Fibers in Lake Superior, American
Society for Testing and Matenials: Special Technical Publications, no. 573 (Philadelphia:
ASTM, 1975).

©U.S. v. Reserve Mining, 380 F. Supp. 11; 6 ERC 1657 at 1669 (1974).

439 FR 7526, 26 February 1974,

Q33 US.C.A. § 1251,

925 Eliz. 11, c. 37, 5. 11(2).
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Effluent discharge into water is, in Ontario, subject to the provisions
of the Ontario Water Resources Act, which prohibits the deposit of any
material which may cause injury to any person, animal, bird, or any living
thing.* However, regulations promulgated under the Act do not set specific
effluent standards for asbestos. The **Ontario Drinking Water Objectives,”
developed by the Ministry of the Environment, state that it is not possible
at present to establish a standard for asbestos levels in drinking water, in
view of the lack of epidemiological data.4

In view of our conclusions set out at the beginning of this section that
the evidence fails to indicate adverse health effects from oral ingestion of
asbestos, we do not recommend any change in the Ministry of the Environ-
ment’s present approach to asbestos in drinking water. The health evidence
does not suggest a need for standards for asbestos levels in water at this
time.

B.3 Food and Beverages

Asbestos has been widely used as a component of filters employed by
the food industry. Cunningham and Pontefract measured the amount of
asbestos _in filtrate using electron .microscope methods_and found .these
levels to be comparable to those in tap water, melted snow, and river
water.* For the Canadian samples, all the asbestos identified was chryso-
tile, with a length less than 1 micron. The study found between 1.1 million
and 6.6 million asbestos fibres per litre in Canadian and American beer and
between 1.7 million and 12.2 million fibres per litre in Canadian soft

“drinks.

Wehman and Plantholt detected asbestos in commercial gin.*’
Gaudichet et al. studied asbestos fibres in 42 bottles of wine from France
and abroad and found statistically significant concentrations of chrysotile
asbestos in 15 bottles. Concentrations ranged from 2 m:lhoa—to—GB—m#hcn
£ibres.per.litre with a fibre length of from 0.9 to 3.9 microns.*

In June 1977, the Consumers’ Association of Canada (CAC) pub-
lished findings similar to those cited above. According to tests conducted by
the CAC, levels of asbestos in excess of 2 million fibres per litre could be

SR .S.0. 1980, c. 361, ss. 14, 15(3), 16(1), and 16(3).
4*QOntario, Ministry of the Environment, Water Resources Branch, **Ontario Drinking Water
Objectives,”” Toronto, in press, 1983,

% Cunningham and Pontefract, **Asbestos Fibres in Beverages and Drinking Water,* p. 332.
THenry J. Wehman and Barbara A, Plantholt, *Asbestos Fibrils in Beverages. 1. Gin,"”
Bulletin of Environmental Contamination and Toxicology 11:3 (March 1974): 267-272.

@ A Gaudichet et al., **Asbestos Fibers in Wines: Relation to Filtration Process,” Journo! of

Toxicology and Environmental Health 4:5-6 (September-November 1978): 853-860.
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detected in foreign wines. The CAC asserted that ““The presence of any
asbestos in wine is unnecessary and dangerous’’ and recommended
*“. . . prohibition of the use of asbestos filters in preparation of any
material which would find its way into the human body. . . "'

However, the CAC study and the other beverage surveys cited above
did not show that asbestos filters were responsible for the asbestos contam-
ination in beverages and water. In order to identify the filter as a source of
fibre emission, it would have been necessary to demonstrate that the asbes-
tos levels found in water used for beverage production were significantly
lower than the levels detected in the final product. However, none of the
studies above presented such measurements. The Health Protection Branch
of Health and Welfare Canada does not consider action restricting the use
of asbestos as a filter component to be necessary on the basis that *. . . it
does not appear that the use of asbestos component filters results in levels
of asbestos fibres in the finished product above natural background
levels.”" We agree with this conclusion.

We note, however, that in Ontario, the Liquor Control Board
(LCBO) reacted to the publication of the CAC report by issuing a directive
calling for the immediate cessation of the use of asbestos filters by domestic
and foreign-producess—ofswines;-spirits;-and beer.!

In its submission to this Commission, A.O. Wilson Process Equip-
ment Limited, a filter manufacturer, charged that the LCBO has enforced
the directive in a fashion which imposes severe restrictions on Ontario wine
producers while turning a blind eye to violations committed overseas:

Wine filtration in each and every major wine producing
country of the world is, to our knowledge, using the finest
filtration material available — *‘asbestos,” and their respective
products are being imported into the province of Ontario and
sold through our LCBO to the public. But it's a no no for
Ontario wineries to use this identical material to filter their
wines. 2

Our staff has determined that only a few samples are examined by the
LCBO each year, out of millions of bottles sold and hundreds of brands
listed. Although foreign manufacturers are informed of the directive, it is

®°*Test: Asbestos in Wine,” Conadian Consumer (June 1977): 43-47.

WSandra Glasbeek, A Survey of Asbesios Policies in Conado with Poriiculor Emphasis on
Ontano, Royal Commission on Asbestos Background Paper Series, no. I (Toronto: Royal
Commission on Asbestos, 1981), p. 40.

3 1bid.

2A.0. Wilson Process Equipment Limited, Written submission to the Royal Commission on
Asbestos, #58, 1981, p. 2.
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reasonable to assume that without greater diligence in monitoring and en-
forcement, these overseas manufacturers will enjoy a wide degree of
latitude in complying. It therefore appears that the use of asbestos filters by
foreign producers continues unimpeded.

Regarding the adequacy of substitute materials, it appears that the
filters containing non-asbestos substitutes, such as cellulose and glass, are
equal in performance to asbestos filters, save for the removal of *‘*haze™
from liquid beverages, an important limitation. These non-asbestos filters,
which can be used interchangeably with asbestos filters, are reported to cost
10 to 15% more-than asbestos_filters.s?

Other jurisdictions have not imposed comprehensive regulations on
asbestos in food and beverages. In the United States, consideration was
given to regulating the use of asbestos in talc used as a food or ingestable
drug ingredient, but action was deferred until further evidence on the effect
of asbestos ingestion was available,

In the United Kingdom, the Food and Drugs Act, 1955, provides that
no substance may be added to food that would render it *‘injurious to
health.””3* However, with one minor exception, no regulations have been
enacted which specifically address the question of asbestos in food. The one
exception is in the M icellaneous Additives in Food Regulation, 1980,
which provides that asbestos should not be present in food talc.3% The U.K.
Advisory Committee on Asbestos rejected specific statutory control of

~ asbestos in food, but recommended a review of information concerning the
risk to health from the contamination of food and drink by asbestos. The
Advisory Committee also reported the recommendation of a2 Food Ad-
ditives and Contaminants Committee that attempts should be made to find
alternative materials for asbestos filters used in the preparation of food.%
Apparently, the great majority, if not all, uses of asbestos filters in the
preparation of food and drink have now been phased out in the United
Kingdom. This was accomplished by industry, with the encouragement of
government.¥’

BGCA Corporation, " Asbestos Substitute Performance Analysis,”’ draft revised final report
prepared by Nancy Krusell and David Cogley for the U.S. Environmental Protection
Agency, GCA-TR-81-32-G (Bedford, Mass.: GCA Corporation, February 1982), pp.
52-63.

M4 Eliz. II, c. 16, 5. 1(1).

53S.1. 1980/1834,

%$U.K., Advisory Committee on Asbestos, Asbestos — Volume 1: Final Report of the Ad-
visory Committee {Simpson Report), William J. Simpson, Chairman (London: Her
Majesty's Slationery Office, 1979), paragraphs 260-26) and Recommendation 39, pp.
92-93; and paragraphs P23-P24, p. 95.

7 Telephone communication between Mr. Stanley King and Royal Commission on Asbestos
Saaff, 29 June 1983.
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At the federal level in Canada, the Food and [1rug Act provides that
no person shall sell an article of food that has in it a **poisonous or harm-
ful"” substance.3® No regulations have been passed under this Act which
would restrict the use of asbestos in the food industry.*®

In most provinces, provincial public health legislation contains provi-
sions for control over food. Food unfit for human consumption may be
prohibited under such legislation. The Ontario Public Health Act provides
that Jocal authorities may regulate the maintenance of premises where food
or beverages are being produced.® The Food Premises Regulation under
the Public Health Act provides that premises where food is handled must
be free from any condition that may be **dangerous to health.””® However,
the only Ontario agency to prohibit the use of asbestos in food cnd
beverage preparation is the Liquor Control Board, which, as discussed
above, has prohibited the use of asbestos filters by producers of wines,
spirits, and beer.

In view of the evidence summarized above on the health effects of in-
gested asbestos, and in view of the fact that asbestos fibre levels in filtrate
do not appear to be significantly higher than levels in drinking water, we see
no need for new legislation which would specifically limit levels of asbestos
in food and beverages. In the same vein, because there is no evidence that
asbestos filtration of wines, spirits, and beer causes health problems or that
asbestos filters raise the asbestos concentration in beverages, and because
the LCBO ban on asbestos filters is not and cannot be enforced effectively
against foreign producers, we recommend that:

11.4 The Ministry of Consurmer and Commercial Relations should take
steps to repeal the Liguor Control Board of Ontario ban on the use

of asbestos filters.
B.4 Drugs

Drugs which are injected directly into the body should be considered
as posing potentially different concerns than do materials which are inhaled
or ingested. Nicholson, Maggiore, and Selikoff examined samples of paren-
teral (i.e., injectable) drugs in order to determine if they contained asbestos
fibre concentrations greater than those in distilled water used in reconstitu-
tion. One-third of the samples from twa.sets-of—13-widely used parenteral
drugs were found to.have levels of chrysotile-in.excess of those found in

$R.S.C. 1970, c. F-27, 5. 4(a).

P Food and Drug Regulations, CRC, Vol. VIIL, ¢. 870, p. §963.
®OR . S.0. 1980, c. 409, 5. 9, pars. 20, 2i, 38, 39.

SR .R.O. 1980, Reg. 840, 5. 12(aNi).
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distilled water. The researchers linked the chrysotile contamination to the
use . of chrysotile-containing filters in the manufacture of drugs.5?

Selikoff and Lee have reported on a follow-up study undertaken in
1974 10 determine whether contamination was a continuing problem with
injectable drugs and whether it occurred in oral drugs. Of the 49 parenteral
drugs sampled, 8 were found to have concentrations of asbestos at least 10
times greater than the average background levels in terms of both number
and mass of fibres present. None of the oral drugs showed significantly
high concentrations of asbestos.?

In the United States, a study was undertaken on the carcinogenic ef-
fects of ingravenous. injection of small fibres of chrysotile asbestos into rats
and micz. The Research Project Summary concluded as-follows:

The studies have demonstrated that by the intravenous
route the administration of fairly large doses of chrysotile
asbestos to standard strains of mice and rats on an acute apd
subacute basis can be tolerated, and have little effect on survival
rate. At large doses, up to about 1.6 x 1010 fibers/kg, over.a
period of 4 weeks, no carcinogenic effects were demonstrated in
rats when studied for a lifetime. On the other hand, whereas
mice survived well, there was evidence of carcinogenicity that
was dose related and time related and possibly sex related.
Whereas there were not enough animals on test to demonstrate a
““no effect” dose, there is a suggestion that this dose would be
fairly high, perhaps as high as 8 x 108 fibers/kg. Of course there
is no way of extrapolating such figures from mouse to man, and
man frequently has a body burden (lung) from the inhalation
route. It would seem prudent to avoid exposure to chrysotile
asbestos in parenteral products whenever possible, and lhis,h_as{
been done in the FR Final Order dated March 14, 1975.% -

Comparing the huge doses administered in the U.S. study to the trace
asbestos found in filtered drugs leads us to conclude that the risk of caricer
caused by the injection of drugs is negligible.

Qwilliam J. Nicholson, Carl J. Maggiore, and Irving J. Selikoff, ** Asbestos Contamination
of Parenteral Drugs,” Science 177:44 (14 July 1972); 171-173.

®|rving J. Selikoff and Douglas H.K. Lee, Asbestas and Disesse (New York: Academic
Press, 1978), pp. 128-130.

& S.. Food and Drug Administration, National Center for Drugs and Biologics, Research
Project Summary of FDA 223-77-3017, and prior contracts entitled **Animal Studies of
Chrysotile Asbestos by the [.V. Route,”” prepared by International Research and Develop-
ment Corporation, Mattawan, Michigan, 18 December 1980, p. 119. See also, 40 FR
11865-11869, 14 March 1975,
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The U.S. Final Order of March 14, 1975, referred to above, prohibits
the use of asbestos filters in the manufacture, processing, or packaging of
parenteral drugs, unless it is not possible to manufacture that drug without
the use of such a filter.%S If use of an asbestos filter is necessary, an addi-
tional non-fibre releasing filter must be used unless it is proved that such
additional filtration would compromise the safety or effectiveness of the
drug.

In Canada, drugs are regulated by the federal government under the
Food and Drug Act.%® There is no regulation regarding the presence of
asbestos in drugs or the use of asbestos in the manufacture of drugs.

The provinces may regulate asbestos contamination in drugs by virtue
of their capacity under the Constitution to protect public health. In some
provinces, specific provision is made for regulation of the quality of drugs,
either through public health legislation or through legislation governing
pharmaceuticals. In Ontario, the Public Health Act allows the Ministry of
Health to control the sale of impure vaccines and serums.8” We are not
aware of any provincial law directed specifically at asbestos in drugs.

The Health Protection Branch of Health and Welfare Canada has in-
formed the Commission that it is aware of only two applications in which
asbestos may be present in the manufacture of drugs in Canada. The Salk
vaccine, administered subcutaneously, is filtered with an asbestos filter and
is subsequently filtered two more times, first with a nylon filter and then
with a Millipore filter. The Sabin vaccine, given orally, is filtered with an
asbestos filter and then with a nylon filter. The secondary non-asbestos
filters serve to reduce the asbestos content in the drugs. Manufacturers of
these drugs are currently attempting safely to eliminate the use of asbestos
filters; this may be a few years away.®

We see no need for regulatory action to reduce the existing use of
asbestos [ilters in parenteral drugs in Canada.

821 CFR Part 133,

®R.S.C. 1970, ¢. F-27.

$7R.S.0. 1980, c. 409, 5. %(c).

# Telephone communication between Dr. John Furesz, Director, Bureau of Biolofc Drugs-
Health Protection Branch, Health and Welfare Canada and Royal Commission on Asoesi03
Suafl, 16 May 1983,
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ASBESTOS RESULTS OF GROUNDWATER SAMPLES
COLLECTED IN SEPTEMBER, 1984
(First Round of Sampling)
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>S Microns Length (Chrysotile)
Mass (Chrysotile)

More/Less than S Chrysotile
Fibers in Sample

Detection Limit

SIZE DISTRIBUTION
(Chrysotile Only)

Particle Length - Microns

0-0.49 0.50-0.99 1.00-1,49
7 /S /3
Particle Width - Microns
0-0.04 0.05-0.09 0.10-0.14
S 87 I
Aspect Ratio L/W
0-9.9 10-19.9 20-29.9
WA 22 /O

(

EMS Lab No. cocé
Q.5 MFL
Becow derecTion tim ML
Q.0/ wg/L
MORE
Q.02 MFL
1.50-1.99 2.00-2.49 2.5 up
7 / A
0.15-0.19 0.20-0.24  0.25 up
O O @)
30-39.9 40-49.9 50 up

s L

A




LI Laboratories

12563 CRENSHAW BOULEVARD, HAWTHORNE. CALIFORNIA 902¢.. . (213) 973-6694
211 PASADENA AVENUE. SOUTH PASADENA CALIFORNIA 91030

DATE:
CLIENT:

ATTENTION:

REFERENCE:

REPORT NO:
SUBJECT:

Enclosed are the QC items you requested.
a laboratory blank and the analysis of a standard solution made up to 10 MFL

June 18, 1985

Kumar Malhotra & Associates
3000 East Belt Line N.E.
Grand Rapids, Michigan 49505
Mr. Kumar Malhotra

Verbal Request
Mr. Malhotra

6242
QC ITEMS FOR WATER SAMPLES

chrysotile fibers and a mass of less than 0.1 ug/L.

The results shown on the enclosed analysis of the standard are within
acceptable limits.

AJK/keb

Enclosures

Respectfully submitted,
S LABORATORIES, INC.

A. Jt Kolk, Jdr.”

Technical Director

The QC procedure calls for
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Client_ KUMAR MALHOTRA + ASSOCIATE S,
Sample Description S7TAMNDARD

Chrysotile Fibers
>S Microns Length (Chrysotile)
Mass (Chrysotile)

More/Less than 5 Chrysotile
Fibers in Sample

Detection Limit

SIZE DISTRIBUTION
(Chrysotile Only)

Particle Length - Microns

0-0.49 0.50-0.99  1.00-1.49

-

No. of Particles <[ S , /{

Particle Width - Microns

0-0.04 0.05-0.09 0.10-0.14
No. of Particles _[_\_S__ ‘ RS S
Aspect Ratio L/W
0-9.9 10-19.9 20-29.9
No. of Particles :zﬁzl ._QSLK__ ' __Z;E__
L\

EMS Lab No. ERH A
[ MFL
BLrow De7rcT/on LisyMFL
Q.07 ~ug/L
MORE

O./ MFL

1.50-1.99 2.00-2.49 2.5 up
3 = <f

0.15-0.19  0.20-0.24 0.25 up
/ / o

30-39.9 40-49.9 50 up

S Y L
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crient_Kumae Malhotra+ Aespc, Inc . |
Sample Description @lahk EMS Lab No. 601’-/[3.,
Chrysotile Fibers 0.0/ MFL
>S Microns Length (Chrysotile) ‘ ﬁ._» /ﬂQ;iéﬁiCiiQn !!'ﬂ['tm
Mass (Chrysotile) &2 X [(j‘:; ug/L
More/Less than § Chrysotile
Fibers in Sample L%ggsga
Detection Limit ‘ C).C)/ MFL

SIZE DISTRIBUTION
(Chrysotile Only)

Particle Length - Microns

0-0.49 0.50-0.99 1.00-1.49 1.50-1.99 2.00-2.49
No. of Particles / (22 & e &
- Particle Width - Microns
0-0.04 0.05-0.09 0.10-0.14 0.15-0.19 0.20-0.24
No. of Particles é}- / , éi: &— &
Aspect Ratio L/VW
0-9.9 10-19.9 20-29.9 30-39.9 40-49.9

No. of Particles / 62: 6}- 69—— ‘69.
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ADDITIONAL SITE INVESTIGATIONS
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GM; : KUMAR MALHOTRA & ASSOCIATE S INC

o ENGINEERS » CONSULTANTS o PLANNERS o 3000 East Bett Line N.E.
Grand Rapids, Michigan 49505
Telephone (618) 361-5092

June 24, 1985
(Revised July 3, 1985)

Mr. Rodney Gaither

Project Coordinator (RPM) SHE-12
USEPA, Region V

230 S Dearborn Street

Chicago, Illinois 60604

Re: Johns-Manville Waukegan Area RI/FS
(Additional site investigations in response to Draft RI Review Comments)

Dear Mr. Gaither,

This letter is to confirm our discussions on the following two tasks
which involve additional site investigations. The data obtained through these
tasks will be used to prepare responses to some of your review comments (items
3, 5 and 6 on page seven) on the draft RI report. These responses will be
summarized in a technical memorandum and submitted for your review.

1.  ANALYSIS OF COMMON INORGANIC ANIONS IN THE GROUND WATER.

As indicated by you, the purpose of the anion analysis of the ground
water is to correlate if possible the ground water movement directions
obtained by using temperature and elevations data with those obtained using
major anion levels. Therefore, anions which are normally present in
relatively large concentrations will be used to estimate ground water movement
directions at the site. We propose to use the following measurements for this
purpose.

Chlorides

Sulfates

Total alkalinity including carbonates
Specific conductance

Nitrates Nitrogen

We propose to analyze the ground water and Lake Michigan shore water
samples for anions. The second set of samples which were collected on April
29 and 30, 1985 for asbestos analysis (as discussed in June, 1985 technical
memorandum No. M-1) will be used for the anion data. If desired a second set
of samples will be collectd for repeating the anion analysis.

The results obtained will be used to plot ground water movement
directions and compare with those obtained through the use of ground water

temperature and elevation data.



i w—

Mr.Rodney Gaither
June 24, 1985

(Revised July 3, 1985)
Page Two

2.

ON-SITE LEAD CONCENTRATION IN AIR

According to my discussion with you on the details of air sampling and to
meet the intent of 40 CFR 50.12 on Ambient Air Lead concentrations, KMA
proposes to sample air at nine locations (see attached figures 1 & 2 for
on-site and off-site locations) on three different days, each for a
period of 24 + hours. Air will be sampled according to the procedure
outlined in Appendix G referred to in 40 CFR 50,12.  In addition a
portable wind vane and anemometer will be used at each location to obtain
wind direction and wind velocity. If_0.10 inch of precipitation or more
occurred during any test run, then that test run will be repeated after a
waiting period of at least 24 hours. Standard high volume air samplers
with %Iass fiber filter will be usgd. The air volume will be between 39
cfm (1.1 m3/min) and 60 cfm (1.7 m°/min).

The air filter will be the standard recommended for total suspended
particulate matter (TSP) which has 99§ capture efficiency to retain
particles of 0.3 ym diameter at 1.5 m°/min air rate. Air temperature and
pressure will also be recorded at each location. The air flow rate for
each sampler will be calibrated and recorded in a log book. The wind
velocity and direction observations will be made three times during each
test run. The sampling filters will be analyzed for lead using the USEPA
recommended procedure. Blank filters and duplicates will be analyzed for
quality control.

The field activities will be conducted during the week beginning July,
29, 1985 and will be coordinated with you so that you could witness some
of the field sampling activities. The study will be summarized in a
report. Based on the results of previous personal air sampling and
results of remedial investigations, we propose to provide level D site
health and safety protection during field activities.

The results obtained from the above two tasks will be submitted in the
form of a technical memorandum by the 15th of September, 1985.

Please feel free to contact me if you have any questions on any of the

{nformation included in this letter.

cC:

Sincerely yours,
4;£;Ibt4tlg£4ﬂi;:; -
S. K. Malhotra, Ph.D., P.E.
Mr. James Whipple, Johns-Manvill

SKM:sa -
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